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Steel: Master of Them All 


By Anserr W. Arwoop 


With lilustrations by Staff’ Photographer Willard R. Culver 


tion tests upon, iron and steel It is the 

master substance by which man conquers 
both Nature and his fellows. As Kipling’s 
verse has it: 

“Gold is for the mistress—silver for the maidd— 

(Copper for the crafteman cunnitge at his trade” 


“Good !" cried the Haron, sitting in his hall, 
“But Tron—Cold Tron—is master of therm all™ 


Today man has learned once again, in the 
awful tragedy of a global war, that military 
mastery and world sujiremacy rest upon steel, 
the modern form oi iron.* 

Any beach on earth can be taken, at 2 price, 
provided trained men are prepared to spend 
enough steel. 

Nearly two thousand years ago Pliny de- 
scribed it as “the mast useful and most fatal 
instrument in the hand of man.” 

While World War TT was still under way, 
Maj, Gen. G, M, Barnes, then chief of Re 
search and Development Service, Ordnance 
Department, of the U. S. Army, said, ‘In 
the final analysis, fire power is steel and still 
more steel.” 

But, nlmost ‘beyond measure, steel mokes 
the products of peace as well as the weapons 
of war. 

Every Tool a “New Hand” 

Everything man creates is made by his hand, 
directed by his brain, or by a tool which is 
merely an attachable nel detathable band. 
Each time aman lays down one tool and picks 


Te PEACE and war alike, moder civiliza- 


up another he geis a new hand. 
As Thomas Carlyle sali, “Man is a tool- 
‘using animal... Without tools he is nothing, 


with tools he is all.” 


Machines in turn are nothing but complex 
tools, and man’s progress con be measured 
Tareely by his ability-to build such tools, 

Once his tools were made of bone or wood 
or stone. Today tools and machines alike 
are mide overwhelmingly of steel, and with 
their coming civilization swept forward Uke 
a mighty flood. 

Steel, of course, is not the only metal of pre- 
eminent value to man. But other metals and 
imiterials cannot be tised unless steel comes 
into play at one or more siages in their mining, 
transportation, refining, ant machining. 

But steel is not only the tool of modern 
civilization: it is also largely the material 
which has built our way-of lite. Tr provides 
the structural busis, the backbone, and, to a 
wast extent, the actunl sinews as well. 

When the defense program was getting un- 
der way date in 1941, William S. Kodsen 
Said that steel was the “material to start peace 
tleally everything going.” 

Tt is so common, useful, and essential that 
we take it for granted. Tt is so intimately a 
part of our daily lives that we pass it by un- 
notlood. 

But there is hardly a human need, even for 
water, food, and clothing, in the supplying of 
which steel does not play a vital part, 

Tfall the iron and steel in-use in this country 
were divided up equally aniong the Inhabitants, 
each man, woman, and child would have more 
than 17,000 pounds. 

Each American soldier, sailor, and Marine 
fought with the aid of about 1,500 more 


“See “Metal Sinews of Strength,” by Frederick G, 
Voshursh, Nermwar Groguarme' Manarrse, April, 
1992. 
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engines operate, But research on steel alloys 
and nonsteel alloys made it possible to P ape 
proximately 300 degrees higher than had been 
possiblé in the past (pale 451). 

A four-engine bomber has 1,000 steel springs. 
in its fuselage, engines, and armament, the 
nose guns being almost literally chains of steel 
springs. In fact, almost no weapon, from 
maniméth projectile to smal] pistol, can oper- 
ate without springs, which do not genernte 
energy byt control it by absorbing, storing; 
and releasing It. 

All over the world our Army and Navy 
planes landed on mats which were made of 
steel sections, 

Tens of thousands of steel hots became the 
inevitable landmark wherever American fight- 
ing men were quartered. They were flown to 
places inaccessible by rail or ship, 

One of the largest otidete for steel ever 
placed with a single company was for tubing: 
for the 1340-milelong wartime “Big Inch.” 

Fortunately, our country had a large re- 
serve steel capacity when war came, More- 
over, steel-mill products are much the same 
whether the final use is for war or peace, 
But even with these sdvantages the indus- 
try’s capacity was nothing like enough for the 
rapacious appetite of war, and to increase tt 
meant avercoming a peculixr, an extraordi- 
nary diffieulty. 


Increasing Steel Mills’ Capacity 


‘The difficulty was that new steel mills them- 
selves require enormous amounts of steel. 
Early in 1941 it was catimated that to inerease 
steel capacity 10,000,000 tons in the follow= 
ing two or three years would “abstract” 
from the supply of steel more than 4,000,000 
‘tons, 

In other words, the tools and buildings w 
make the steel to make the weapons of war 
had to be macle of steel themselves. 

This problem was splved, as Secretary of 
the Navy James V_ Forrestal expressed it, 
“by the resourcefulness and adaptability of 
American industry and the will of a free 
people.” 

Tt was done by what Is known as the 
“scrambled” rather than by the “qrass rot!’ 
method: that is, instead of building entirely 
new plants from the ground up, increased 
Steel capacity was obtained mainly by adding 
to, rounding out, and balancing existing plants, 
This saved both time and critical materials, 
10,000,000 ingot tons’ capacity being added 
at the cost of only $00,000 tons of steel in- 
stead of mote than 4,000,000. 

This method had the advantage of using 
existing experienced management and all the 
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collateral service facilities, such as water, 
steam, gas. and electricity in a going plant 

Some secondhand equipment was moved 
from place to place to round out productive 
capacity. Tn one instance, a whole-abandoned 
plate mill was moved from Youngstown, Ohio, 
to Houston, Texas, Except for the electric 
transformers; an entire alloy steel plant was 
built of used materials, assembled from differ- 
ent places. 

largest single war need for steel was 
for plate—plate for the two-ocean Navy, mer- 
chant marine, tanks, heavy trucks, locomotives, 
machinery, and endless other war uses 

Since there was no time or muterials to 
build additional plate ‘mills, mors than 
$,000,000 additional tons of plate had to be 
made each year in the continuqusstrip mills, 
which had been built ot an average cost of 
$15,000,000 to $30,000,000 each to roll out 
light, ribbonlike sheets for automobile bodies, 
refriverators, und tin cans. 

Sheet and strip steel is thin, and the mills 
were equipped to coil up 1,000-foor lengths 
on hig spindles as they canie off the rollers. 
But plates for shipbuilding are too thick to be 
coiled; they have to lie flat 

Tn no way stumped, the steel industry 
fastened to the ends of continuqus-strip mills 
the frames of old, unused buildings to provide 
mere space in which to Iny the plates flat, 
Heavier shears to cut it, sind heavier cranes, 
conveyor tables, cooling beds, and handling 
equipment were added, 

More than 3,090 separate projects to en- 
latge stee! capacity in the Interest of national 
defense and war were undertaken, 

They ranged in cost from a few thousand 
dollars to many millions, An addition to 
the famous Homestead, Pennsylvania, works 
required the removal of 1,500 buildings and 
2,700 familes. 

Bat mechanical ingenuity, typical as it is 
of our American way of life, does not explain 
the miracle, the wonder of steel. 

Why is steel found practically everywhere? 
How can it be produced in such prodigious 
quantities? Why is it the raw material for 
“fubrication,” or conversion into an almost 
infinite variety of durable goods? 

The answer is that steel is not a single 
commodity but a wide variety of distinct 
materials and commodities, collectively known 
as steel.” 

Thete is no concise, satisfactory, or com- 
prehensive definition of steel The word is 
merely a general term; the name is not used 
to denote a definite product. It is a clase 
name, not a spécific one. 

Before 1938, until work.on the atomic bomly 
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disclosed several new additiing, there were 92 
recorded chemical elements that constituted 
the known physical matter of the universe. 
Of these no fewer than 26 are used in various 
proportions and combinations to make steel. 

‘The stee) industry is no assembh-line prop- 
osition where parts are put logether imto 
a finished product, as in an automobile plant. 
Rather, it creates from the very ¢lements 
of the physical universe material that did 
not exist before. 

There are two indispensable steps in steel- 
making, First, iron ore is turned into iron; 
second, iron is turned into steel. 


Earth's Surface Abounds in Iron 

Fortunately, one-twentieth of the earth’: 
surface consists of iron, and workable deposits 
of iron ore are found in many. places. 

By for the largest part used in this country 
comes from the Lake Superior district, where 
it i found mainly in six long. narrow minges. 
Chief of these is the Mesabi, 90 miles long 
and 2 to 10 miles wide, the word “Mesabi” 
being Chippewa Indian for “giant.” 

‘The accessibility of this ore is ane of the 
chief reasons for the oxtensive use of steel 
in America, particularly in wartime, 

Being close to the surface, most of the 
Mesabi ore is dug from open pits by power 
shovels and removed by trucks or trains of 
cats, As many as 15 terraces ore due into 
the sides of a pit so that shovels, trucks, and 
trains can operate, Some ore is mined under- 
around) (Plites IX, X, anil page 457). 

Specialized railroad equipment carries the 
ore downgrade the short distance to Lake 
Superior, where jt #8 transported in huge 
ore boats to the lower ports on Lakes Michi- 
gan and Erie, from Chieaga on the west 
to Buffalo on the east (Plate XIV). 

These ore boats make a practically con- 
Hinuows shuttle or endless chain of voyages 
during the savigation season from about 
May 1 to December 1, euch boat coverini 
some 40,600 miles during the period and stay- 
ing Inport only a few hours. 

During the five winter months ice and 
storms take shipping hazardews. In_addi- 
tion, the ote freezes like conerete and will 
not flow irom the “hopper bottom" railroad 
cars into the pockets of the lowding docks 
and thence into the holds of the ships. 

Lake Superior ore proved to be a gigantic 
stock pile for war purposes. “This was be- 
cause one tan of ore is normally “developed” 
foreach ton mined, This means that the aver- 
burden is removed and the ore got ready for 
mining, even though it is not taken out. 

Thus production can be stepped up very 
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quickly, or slowed down, with low mainte- 
nance costs and Witle adverse effect. In the 
single year 1942 more than 92,000,000 tons 
came down the Lakes from U, $, and Canadian 
ports, or nearly cight and = half times what 
Germany produced in prewar years, 

Tron exists in the sun, stats, nearly all hard 
rocks, the sea, mineral waters, plants, animals, 
and in practically all soils, But, unlike some 
the other common metals, it is not found 
Sature ina free, or metallic, state exorpt 
in meteorites which have fallen from the sky 
and in some unusual lavas in Greenland. 

The ore from Mesabii and many other places 
is really a form of rust, soft, rich, powdery, 
and commonly brick red in color. By putting 
it through the blast furnace, this rustlike mut- 
terial is restored, or smelted back into,metallic 
form. 

To turn out iron, blast furnaces must be 
fed huge quantities of coke ane limestone, 
as well ds ore.* 

‘Ordinarily, more than a fifth of all railroad 
freicht consists of materials going to and from 
steel mills. 

Tn 1943 the miltaads moved to steel plants 
about six and a quarter million carloads of 
such materinis as ore, coal, limestone, scrap, 

se, chromite, and other special ores, 
‘Two million cars were provided to haul the 
finished stee) away. 

"Thus the cost of handling and transporting 
raw materials is of major importance to the 
steel industry, 

Naturally, niost blast furnaces and steel 
milla are locnted where the costs of assembling 
these materials and of shipping finished prod 
ucts to large markets are economical. 

They are usually located on the shores 
of Inkes of rivers, not only becatise of cheap 
transportation but because the industry itsel!, 
when working at capacity, uses four to five 
times daily os much water as ull five boroughs 
of New York City, or more than 3,000,000 
gallons % minute. 

A single plant, that of the Bethleheny 
Steel Company, at Sparrows Point, Baltimore. 
averages daily more water than the city of 
Baltimore, The Lackawanna plant of the 
same company at Buffalo uses daily more 
water than the city of Huffalo. 

Aso mile, ore moves to Goal rather than 
the other way around. Coal is. bulkier and 
deteriorates more rapidly. Extra handling 
breaks the lumps of coke and makes them 
unsuitable from the viewpoint of size. 

As a result of these and other natural forces, 

* Sec “Coal, Prodizinus Worker for Man," by Al- 
bert W. Atwood. NarioxAL Grocnarume Marazore, 
May, 1044, 
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Steel production is highly concentrated in such 
places as Pittsburgh, Pennsylvania; Gary, In- 
diana; South Chicago, Minois: the Lake Erie 
ports; the valleys between Like Erie and 
Pittsburgh; Birmingham, Alobuma; and east- 
erm Penngylvania and Maryland, with such 
steel centers as Bethlehom and Sparrows Point. 

Appalachian Coal Meets Chile's Ore 

At Sparrows Point coal from the Appala- 
chians meets cheaply water-borne ore from 
Chile. 

Despite the wartime erection of steel plants 
in Utah and Californin, the greatest tonnage 
Increase im production was in the Pittsburgh 
district, ftself, which includes a number of 
industrial satellites in the surrounding areas 
of Pennsyivania, Ohio, and West Virginia. 
Pittsburgh is still far and away the outstand- 
ing symbol of the Steel Age. 

T stood outside the giant blast furnace No, 2 
at the Edgar Thomson Works of the Carnegié- 
Iinois Steel Corporation a} Braddock, Penn- 
sylvania, looking at miniature near-by moun- 
tains of ore stored agninst the coming winter, 

Not far beyond these stock piles were the 
hills where General Braddock and his army, 
including the youthful George Washington, 
were so disastrously defeated by the French 
and Tndians In 1735. The ground where we 
stood had felt the tread of Braddovk's troops 
as they marched from the Monongahela River 
to the ill-fated battlefield, 

Today the main line of the Baltimore & 
Ohio Railroad runs directly through the Edgar 
Thomsen Works, and the Pennsylvania skirts 
along the edge. 

Not long before my, visit, No. 2 had) hung 
up a world’s record for turning aut 1,973 tone 
of iron in a single day, 

Here and there in various parts of the coun- 
try are the mins of more than 1,000 early 
blast farnaces. How much smaller they were 
than those of today is shown by the fact thar 
fewer than a third of this number were enough 
to supply the entire country with iron during 
World War If, 

A modern blast furnace is a huge brick-Nned 
steel stove, about the height of a 10-story 
building. [nto it ore, coke, and limestone are 
“charged.” or dumped, in proportions of 12, 
4, and 3; that is, 2 tons of ore, | of coke, 
and V4 of limestone (Plates XH and XU). 

A blast furnace is practlenTly in continuous 
operation, running for months or even years; 
it stops only when rey become necessary. 

Tornadic blasts of air, hented to 1,000° F., 
are blown into the furnace to promote the 
smelting process. At least four tons of air 
blast are needed for each ton of iran produced. 
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Coke and limestone release the iron from 
its chemical prison, Without coke it would 
be necessary to use charcoal, as men did for 
many centuries, and without limestone it 
night be necessary to nse oystershells, as the 
New Englund colonists did. 

Tn early times Enuland wis threatened with 
denudation of her forests to obtain enough 
charcoal to make the limited amount of iron 
required in these days. To pet enough char 
coal to make the iron and steel needed now ix 
unthinkable. 

Limestone cotverts the nonmetallic materi- 
als in the ore into slag, or cinder, which 
tises to the tap of the metal bath and is re- 
leased every few hotirs from the higher of 
two tapping holes, while the molten iron pours 
Gut oF the Inwer hole, 

T noticed that a 1,000-watt floodiht in 
the wall paled inty utter insignificance as the 
molten iron and slag, in all their fiery splen- 
dor, came roaring from the furnace. 

Although slag has many uses,such as rail- 
road ballast, cement ingredient, and highway 
and roofing material, so much is produced 
that only a small part of it can be utillzed. 

A modern blast furnace is a very costly, 
mechanized, largely automatic chemist’s shop, 
highly efficient, and gigantic beyond the lay- 
man's mind to grasp, a gargantuan Buck 
Rogers’ dream 

Tn the bowels of the carth far below the 
furnace itself I watched materials contini- 
ously come ani go, with no workmen in 
sight, 

While T turned my heal for a few seconds. 
an automatic train had come, almost silently, 
dumped 7,300 pounds of muterial within 
a few feet of tie, and had gone without my 
even seving it. 

True, cn one train that slid past sat 4 
workman, and reassuringly on the seat beside 
him was a newspaper opened to the sports 
page, 

How Pig Tron Got Itw Name 

The iron which comes from the blast fur 
nace is known as ple iron, because in earlier 
days it was cast in sand mokls, from a main 
Tinway ta smaller runways or depressions 
on one or bath sides, and these runways hid 
a fancied resemblance to a sow swith a litter 
of suckling pigs. 

Tnvention of a casting machine changed 
all this [hn any case, most of the metal 
fs no Jonger cast and cooled into pigs, but 
g0eS on in a continues process in molten 
condition until it ends up as steel rails, 
structural shapes, hars, tubes, and sheets, 

Although steel con no more be made with- 


434 The Na 


ional Ge 


enriched, furnis 
both {and power te 
convert pig iron inta 
steel 

High temperature 


sential te 


e heat be 


Steel, Strung in Murps, Hums Musically 


than a steel plant ty east $10,000,000. 


last furnace 
Tra heen 


me 
more of 


eraph cuntact 


teheat but permits 
I From Iron Age to Steal Age 


e Crimean 
niluced for 


discovered 


Stecl: Master 


the same method of making steel at prac- 
teally the same time, when he tried to 
produce malleable iron by blowing air through 
a bath of molten blast furnace. iron. 

Kelly's family thought him insane and 
forced him to go ta the local doctor, who 
fortunately was so well edtented in science 
that he realized that the oxygen in the dlr 
was in itself all the fuel that was needeel, 

Steel had been made in small quantities and 
by laborious processes for many centuries, far 
use os cutlery, edged tools, and weapons, 
such as the swords and daggers of ancient 
Japan, India, Damascus, and Toledo, and for 
medieval armor. 

But the Bessemer converter, coming at the 
same time that coal and coke replaced char- 
coal a= an ineustrial fuel, first made steel 
avallable in the commercial quantities needed 
in modern Hfe_ 

The Bessemer process, together with the 
even more productive open-hearth process, 
which came after the Civil War, ended the 
Tron Age and ushered in the Steel Age, thus 
making possible the internal development of 
America. 

A Bessemer converter is a pear-shaper, 1ilt- 
ing vessel, holding from 15 to 35. tons of 
molten pig tron, into which 20.000 cubic feet 
of air are blown per minute. It takes only. 
15 to 20 minutes to make Bessemer steel, 
whereas the open-hearth furnace, although 
holding a much larger charge, takes 10/to 12 
hours. 

A Bessemer converter puts on one of the 
Breatest shows on earth, Tt is sometimes 
called the “flame thrower of the steel front.” 

Millions of railroad passengers en route 
to Pittsburgh, Cleveland, Detroit, and Chicago 
have beer thrilled, especially at night, by 
the colors of a Hessemer in action. The 
flames reach high in the heavens and range 
from ruddy ted through burnt orange and 
pale yellow to blinding white (Plates XV and 
XVI), 

As the Pittsburgh district mills are nearly 
all on river banks, the scene ot night is 
doubled by reflection in the dark waters, 

Open-hearth furnaces normally produce 
mote than 90 percent of all steel sade in 
the United States. They are large brick rooms 
with bogin-shaped floors; the name “ 
hearth" comes from the fact that the floor is 
espised te the sweep of the flames, 

The open-hearth furnoce has vonte to have 
4 peculiar significance and value in our 
modern economy because it uses alyout 50 
percent or even more of serap—that is, of 
used steel, ‘Thus it saves an enormous quan- 
tity of ore, as well as fuel and limestone, which 


of Them All A355 
would otherwise be usec to make pig tron. 

Tn this way steel can serve man indennitely 
and con be used over and over again, Tt 
is Inst only by rust, to a slight extent by 
abrasion, or such rubbing away as takes 
place, and by being Tost at sta 

Tt is not yet determined whether ships 
lost at sea In World War IT and steel serap 
left on the buttlefield can. be economically 
salvaged, but the amount of course is eon- 
siderable: No doubt many surplus ships will 
be broken up for scrap. The ill-fated Mor- 
mundic is estimated to comtuin about $3,000 
tons of usable steel scrap, 

Unfortunately, for some time befare the 
war we sold a considerable proportion. of our 
crap to Japan. hn the five or six years be- 
fore Pearl Harbor we sent thet country more 
than 7,000,000 tons. 


The Uses of Serap 


Steel mills buy hyge quantities of scrap, 
sometimes 50,000 carloads a month, or-more. 
One Ohio mill bought 80 carloads of unused 
military landing mats a few months after 
V-] Day (Plate XI and page 451), 

But half or more of the scrap used ix 
preinced by the mills themselves, This is 
possible because, in the course of producing 
steel profucts, there are constant disenrds 
from trimming or cropping, boring, etc, 

A good ilustratiny is the cylinder of a 
military airplane engine, which is only 10 
percent as large as the original block of steel 
from which ft is made, 

This kind of scrap is known os “home” 
or “rim-roune)!’ serap, ind naturally it is 
in continuous circulation. 

The open-bearth furnace is charged with 
molten pig iron, scrap, ferroulloys containing 
manganese, Himestone, and various so-called 
alloys, a3 required. Only the alloys are put 
in by hand (page 451), 

Practically the only food which the elec 
tric furnace consumes is scrap, although some 
molten iron may be used. On the other hand, 
stee] may be “duplexed” by being put through 
the open hearth after it has been made in 
the Bessemer, or even “triplexed” through 
all three furnaces, 

In the electric arc furnace, large sticks of 
curbon, called eleetrevdes, extend down through 
the roof to within afew inches of the metal 
bath, with electric arcs to furnish the heat- 
High temperatures ure reached very rapidly 
in this way and are subject to exact control 
Although the process is more expensive than 
the Bessemer and apen-hearth, and production 
much smaller than either, some of the finest- 
grade steels are frequently made in the electric 
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These in turn go through further rolling, 
and finally we have the “fmished” products 
—tails, tubes, plates or sheets, hors, and 


structural shay 
It is a fascinating sight to stand by the 
operation irom his 


foller, who controls the 
platform, or “pulpit,” and wateh an ingot, 
er bloom, or slab, luimber steadily and se- 
dately along toward its destiny. Somehow, 
steel seems to be making itself, 

But of course it ches not make itself. 
For product which is so common and which 
costs about 4 cents a pound for the ordi- 
nary gtades, an’ amazing amount of care 
is taken in its production, 

Samples are tested constantly, all the way 
from the carloads of ore leaving the Mesabi 
to the finished product Some 37 analyses 
are made of an 180-ton open-hearth “heat.” 
During-« few minutes in which T watched an 
open-hearth furnace, several samples were 
taken out and sent to the luboratory. 

One company alone has more than 170 dif- 
ferent laboratory organizations, Another com- 
pany has 1,500 metallurgisis, chemists, and 
laboratory assistants, not only in its labora- 
tories but in its mines anid mills. 

Yet much discretion must be left to the 
workmen themselves, Sterimaking is highly 
mechanized, but since many of the opera- 
tions are not routine or repetitive, they re- 
quire decision and judgment on the job: 


The Human Touch in Steelmaking 


Steelmaking fs an-art as well as a science, 
Despite all the nssistance which the techni- 
cal men can give. despite all the chemistry 
and physics at their disposal, anly the melter 
or assistant melter in charge of the furnwce 
can decide whether the time has come to 
fap or not te dap. He must look at the 
fiery mass, through his colored glasses, and 
he must draw out a sample to sec if it has 
become steel, just is. the housewife must 
draw out a little quantity of chocolate syrup 
to see if it has become fudge, 

The steel industry is nearly devoid of trade 
secrets, Small technical improvements are 
mace by individual melters or other men in 
the mills, and for a time these may prove 
to be of benelit. 

But maior developments, such as the elec- 
trolytic tin-plating process, are usually parent- 
able and are licensed to other companies. 
As soon as something new comes along, com- 
peting companies cither take out a Heense or 
develop a similar process or product, possibly 
hy a different route: [1 is a common saying 
among the metallurgists that as son as a 
sample can be had, one company has a lead 
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of only six weeks over! its competitors, 

In the complicated industrial world of 
foday steel must be made to doa perticular 
jols. 

The avtomobile, airplane, petroleum, #lec- 
trical, and chemical industries, to mime only 
a few, demand that special steels be wade 
for special purposes. This can be done be- 
cause steel is not a-single thing: it is almost 
anything, and it can be given almost any 
inechanical property. 

A single practical Wustration is. the fact 
that the maximum depth of many producing 
oil owells has been increased from 3,000 ty 
more than 15,500 feet by providing steel 
adapted tp oil-well drill pipe. In a few other 
instunces, test wells have been drilled to more 
than 16,000 feet. 

A more bigarre illustration is the fact that 
a 3¢-inch stec! plate can be pierced by o 
spike made from the same plate, if the spike 
is properly heat-treated, 

True, we usually think of steel ps strong. 
‘Comparing it with other materials we sry, 
“This Is stronger or weaker, harder or softer 
than steel.” Chaucer and Shakespeare usec! 
the pheuse as “true as steel,” and Mitton said 
that a worsan who has. chastity “is elad in 
complete steel.” The word itself apparently 
tomes from the Teutonic stedal or stg, mean- 
ing “firm” or “rigid.” 

Rut sensible men do pot use stronger ma- 
terials than are needed for their purpose, 1 
is an incredibly foolish waste to use the 
same kind of steel in pn awning fixture or 
barndoor hinge that is used in an airplane 
engine 

‘The steel that goes into a soldier's helmet 
must have enough give not tn crack when 
stamped out. But it must be hard and tough 
enough to resist bullets anc shell fragments. 

A’ block-buster bemb requires glasslike 
hardness on the outside plus toughness on 
the inside. A plowshare should be soft in- 
side to prevent breakage and band outside 
to prevent abrasion. Razor blades must be 
strong, but they can be made cheaper if 
brittle, because it is easier ta grind and hone 
brittle steel. 

Exhaust yalyes must not warp or bum. 
A bridge must withstand stresses and strains, 
Ac oil-well drill that goes through thousands 
of feet of earth and rock must keep its keen 
cutting edge. An airplane crankshaft must 
have strength, plus ability to withstand vi- 
rations, An automobile fender requires duc- 
tility and smooth finish; obove all, it must 
end. 

[n the offices of the American Tron and 
Steel Institute in the Empire Stute Building 
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in New York T held in my od four small 
pieces of stuel, oll cut from the same sheet 
but-each hardened by a different treatment. 

The first could not be bemt at all without 
breaking: the secon! took a right-angle Teme 
safely; the third could be bent nearky bath 
on itself without a fracture; and the fourth, 
not only back on itself but also lengthwise. 

A Sip Thinner than Paper 

T also held, carefully su as not to cut 
my fingers, a piece of strip Steel thinner 
than the paper on which To made my notes; 
it was .0055 inch thick. It would have been 
instructive to place this tiny ribbon beside 
one of the main girders that support the 
Empire State Building! 

Let us bear in mind that. in America the 
more modern aspects of the science of metal- 
lography, which bas to do with the internal 
structure of metals, go back only to. about 
the beginning pf the 20th century. Toray an 
entirely new srain structare can be created 
by controlling and manipulating the heating 
and cooling cycles in steelmaking. 

What this has meant in the manufacture of 
hiayonets and helmets, to mention only two 
mit of scores of thotsands of products, needs 
no elaboration, 

But just as fundamental is the fact that 
steel can be given a wide range of physical 
properties by adding to the molten mass cer- 
tain regulated proportions of one or more 
other metals, known for this purpose as 
alloying elements, 

All steel is alloy steel im the sense that it 
Js composed of two or more elements, But, 
as commonly used, the phrase applies to 
stee) in which such elements as manganese, 
nickel, chromium, molybdenum, cobalt, tung- 
sten, und vanadium—the seven principal al- 
loying elements—are ardded, 

Some alloy steels may be two or three times 
as Strom as simple carbon steel for equiva- 
Tent sections. 

In some cases they are made to resist rust 
and in general to meet the demands of indus- 
iry for high-strength products, notably in the 
ever-increasing speeds and stresses of modern 
trinsportation, Jet propulsion made further 
demands (page 421), 

While the use of alloy steel run up in the 
thousands, the first great demand came from 
the automobile industry. Tn fact, if the auto- 
mobile had ome into use much earlier Its 
development would have been very slow, be- 
cause alloy steel was not yet available, 

Of the many families of alloy steels the 
public is most familiar with the stainless 
varitties, because they are used on the outside 
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surfaces Of railroad traing and for kitchen 
equipment. 

Weight reduction has been a popular 
Blown, especially since the war. We hear 
much of lighter-weight trains and autome- 
hiles. “Lighter" materials are all’ the rage. 

But there isene such thing as “light” or 
“heavy” steel. All steel weighs practically the 
same, except for insignificant differences due to 
different alloys used. 

What is meant by lightweight steel is usually 
some form of alloy steel which, because of its 
aupérior strength or toughness or hardness or 
rust resistance, does the same work with the 
use of less material. In other words, more 
work is done by u section of the sime size, 
or the same work is done by a section of 
smaller size. 

Most of the elements used In steel alloys 
normally come from sirange and remote parts 
of the earth made better known ti us in the 
recent swirling fortunes of war. 

Nickel came mostly from Canada, but also 
from Norway and New Caledonia. Man- 
gutiese came from Russia, the Gold” Coast, 
Brazil, and Indian; chromium from Southern 
Rhodesia, Union of South Africa, Greece, 
Cuba, New Caledonia, Turkey, and the Phillp- 
pines.* 


Alloy Steels in the War 


‘The war was largely a war of alloy steels. 
Not only the weapons but the tools and ma- 
chines that made the weapons had te have 
alloy steel In wartime the greater costs of 
the electric furnace did not se much matter 
(page 435), although wing steels were and 
are made in the open hearth as well, 

Despite the shutdown in importation of 
many alloys because af submarine warfare, it 
was possiile to pet by. 

‘One reason lay in the recovery of alloys from, 
scrap piles, Many thousands of tons of nickel, 
chrome, and molybdenum were obtaine) each 
year through the use of scrap material. In 
fact, as much as 93 percent of the nickel 
used to toughen certain steels was obtained 
from scrap. 

The best-known way in which the critical 
supply of allay elements was stretched was by 
creating the National Emergency, or NE steels. 
These were “lean” alloy steels that proved 
just as effective as the “rich” ones. 
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With Ulacrationy fram Photogenphe by Glifford Boans, Jr, Research assistant, 


Columbia U 


THE Viri Valley of Pern some ten cen- 
turies ago dwelt a living god, a warrier- 
Priest venerated by the Mochiea people 
who developed a brilliant civilization on the 
northern coast when Europe was deep in the 
Dark Ayes. Last June, on the final day of our 
field work, we were fortunate enough to dis 
cover his tam, 

This vditorial “we” represents the 1946 
Columbia University Archeolngical Fexpeili- 
tion to Peru, including the writer, his wife, 
and bis assistant, Clifford Evans, Jr. who 
asa bombardier officer had been blown out of 
his plane 25,600 feet aver Hamburg and less 
than o yeut before had been released from « 
peison camp in Germany. 

Now back in our own chosen study—the 
Wistory of man through the millennis—we 
were finding. lot to learn and much to unlearn 
in Meru, 
ew lieht was heing shed upon the life of 
the vanished Mochica, who, our explorations 
now prove, flourished much later than had 
been thought. We knew at last that the 
rind of theit ascendency marked not the 
winning of native civilization on the north 
coast of Peru, but rather its apparently brief 
but very brilliant flowering in the perind be- 
tween the Gallinazo culture, which has left 
us ruins of great adobe castles, and the rise 
of the Tiahuanseo and Chimu civilizitions.* 

Preserved in the dry soil we found intact 
not only examples of the splendid art work of 
the Mochita but some of the actual {nod they 
ote and pottery representations of their deer 
hunting, actuation: bouts, warriors, and gods. 
The climax was the resurrection of «le 
Ai apiece + himself, one of the Inst of the 
Mochica warrior-priests, who had represented 
in his person the great-fanged feline deity of 
anelent Peru and was buried with the body 
of a sacrificed hoy beside him (Plate 1), 


Dead City Covers 11 Square Miles 


After the downfall of the Mochica there 
arose the Tinhuanaco: civilization and the 
egastal empire of the Chimu kings, who, in 
the mifldle of the 15th century, dominated 
the northern const of Peru from the towering 
Andes to the blue Pacific Ocean, 
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Intensity 


‘The capital of this coastal empire was the 
city of Chan-Chan in the Moche Valley, The 
rains of that wreat dead city cover 11 Square 
miles, and the many carefully planned high- 
walled! compotinds, the reserveirs, the intri= 
cate irrigation patterns, und the temple 
mounds, even in their present ruinous state, 
bespeak a very highly organion! and estheti- 
cally advanced government {page 462). 

Alter flourishing for several centuries, how- 
ever, the Chimu Empire-and its capital were 
conquered by an even greater tative Ameri~ 
‘ain empire, that of the Incas, But in turn 
the Incas themselves were caught in the inte- 
cate web of history, nnd their dominance was 
ag Lief as it was brilliant. 

In 1532 a small but intrepid army of Span. 
iards under Francisca Pizarro landed on the 
northwestern tip of Peru. and within two years 
the empire of the Tnens followed that of the 
Chimu, and the still earlier kingdom of the 


-Mochica, into oblivion. 


Each of these great pre-Columbian empires 
and kingdoms left far more than their exten- 
sive ruins, for many of the people of each 
survived ind blended. and today their de- 
scendants form the larger part of the popu: 
lation of modem Peru 


Six Expeditions Focus om One Valley 

Tj was this continuity of very ancient and 
modern civilizations that led ta the selection 
of the Vir. Valley as the scene of a unique 
program in 146, 

The Vira Valley Project of that yeur was 
organized by the Institute of Andean Re- 
seatch, made ap of North American and 
Meruvi n scholars representing numerous uni- 
versilies, mineums, and similar scientific 

*Sde “Ale Adventures in Peru, by Robert Shippee 
Navipwat Gevokarsim Manaeten Junuaty. 1953, and 
“Heart of Aymara ‘Land (Tahuanaca),” be Stewart 
&. McMillin, Februmey, 1027. 

# Pronyunred “Eye a peak” 

} See, in the National Gaoumarse Maosene, “In 
cas: Empl Buitlers of the Andes" Ly Philip, Aina 
worth Means, February) 118; "Story of Machi 


Picelme The Peruvian Expeditions of the National 
Geographic Society aod Vale University,” Feticuary, 
1015, and “Further Explorations in the Land of the 
Ince,” May 1916, both by Hiram Bingham; and 
“Pith of Peru.” by Heaty Albert Phillipe, Angust, 
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Where Water Makes the Desert Bloom, Man Has Lived for Thousands of Years 


‘To unruvel the absorbing tiiestory of the Vind Valloy in Peru, dx expeditions comeentrated upon it in 
an all-out sciontitic attack. Trujillo weved as headquarters Among the many sites cxplomd were Castilla 


de Temaval, Gallina, Guahape, 


Hara Negra, and Husca de lo Cruz, where the Columbia University 


expedition found the thousand-year-old tomb of a Mochica warriorpritst-gork The elath tint indicates the 


nondesert aree irrigated hy the Viki River 


burials of the various cultures so that the 
complete pottery lote fram the graves could 
be comparecd with the broken pottery frag- 
ments from the respective Jevels of the rubbish 
heaps. 

Thus, in a sense, the discovery of the tomb: 
of the Mochica warrior-priest-god with which 
this article is primarily concerned was merely 
a fortunate by-product of our major task. 


Jeeps Aid the Modern Archeologist 


Thanks to the generosity of the Viking 
Fund of New York, all the Institute of An- 
dean Research expeditions ‘shared a hotel 
rooftep laboratory in the modern city of Tru- 
jillo, in the Moche Valley just north of the 
Vird Valley (Plate VI). 

From this vantage point of four stories we 
could look west toward the Pacihe and see 
the great dead Chim capital city of Chan- 
Chan, Looking southeastward toward the 
Andes, we could see the famous Mochica ruins, 
the ‘Temples of the Sun and Moon, at Moche 
(pages 458 and 461). 

In additiun to the labaratary, the same cen- 
tral service fund also provided all of us with 
two war-developed techniques which proved 
fnvaluable, These were three United States 
Araiy surplus jeops, a half-ton trailer, and 
two complete sets of photngraphic air maps of 
the Vira Valley, purchased from the National 
Aerophotographic Service of Peru. 

‘These mans, with the jeeps to take us to 
the sites they so clearly indicated, sped up all 


aspects of our combined work to an amazing 
degree (jae 454), 

When the Columbia University stratigraphic 
unit began work in the Vird Valley, we be- 
lieved), in common with the majority of archeol- 
ogists, that the four great hilltop temple ior- 
tresses guarding the central Vird Valley had 
been built by the Mochica, as were Moche’s 
Temples of the Sun and Moon. Hence we 
started work at the imposing Castilla de To- 
maval to see what lay below (Plate TV). 

‘To our amazement, work on the side and top 
of this dominating fortress soon showed that 
it had actually been built by an earlier people, 
a local Vir Valley formative civilization 
which at present bears the unalluring name of 
Gallinnzo, or “buzzard,” from a type site in 
the Jower yalley. 

Spurred on by this discovery, we du sev- 
eral big trenches reaching some 25 feet in 
depth (Plate 11}, They indicated that all 
the underlying deposits here consisted of cane- 
marked adobes, unlike the plain adobes at 
known Mochica sites, These Jower horizons 
were further characterized by unique, nega- 
tive-painted, and vivid but crudely modeled 
pottery types which are characteristic of the 
Gallinazo culture, 

Apparently there was something wrong 
with the generally accepted Peruvian culture 
sequence (see diagtum, page 464), for below 
this Gallinazy horizon we found an old white- 
on-red pottery horizon, known as the Salinar 
culture, whereas the reputedly ancient Mo- 
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Vir, it was obviously importaut that we find 
out whether this was alsy true of the lower 
valley where the great site, or sites, of Galli- 
nazy dominated the scene, 

Once the center of w rich and abundant Tile, 
this region is now desolate as 9. result of mod- 
ern charcoal burning and flooding, Ir is de- 
serted save for a few wandering byrros and 
scattered flocks of gants and kis which 
browse amid the terrible thorns of the algar- 
toba thickels, The flocks are guarded by 
smart little black dogs, which by day keep an 
eye out for swooping condars and at evening 
drive their charges home to their odoriferous 
but safe thorn-brush pens. 

Hoping to encourage more syne, or brush, 
for both browsing and soil cover, the local 
people had flooded much of the area with the 
overnbundint water resilting from urusually 
heavy mtins in the highlands. Lagoons thus 
formed htt attracted! roseale Hamingos, white 
herons, and breeding tree ducks which seemed 
strane and brilliant companions in the midst 
of this recently man-made desolation, 

The Gallinazo area actually includes six 
major groups of ruins which stand above. the 
Plain in Jonely grandeur, 

Unlike the great castillos of the mirldle val- 
Jey. these lower ruins are subjected day in and 
day out ty the sweep of the prevailing south- 
west winds from the sea, and these have 
rounded every contour of what once were 
angular buildings and pyramids, 

Indeed, as we found later, these ever-present 
winds are constantly removing lavers of the 
old deposits, and it is an inipressive indicition 
of their original size that the highest of these 
mounds <tll looms some 75 feet above the 
level of the surrounding plain. Neither thne 
nor the Conquistadures and their successors, 
who have ceaselessly dug in these structures 
for treasure, can obliterate the grandeur ond 
signs of abundant life that once existed here. 

‘Our one very deep atritignaphic pit here, a3 
well as Dr. Bennett's detailed architectural 
stuvlies for Vale University, indicate that the 
Gallinazo ruins, qne town over ancthuy 
to a depth of almost 30 feet. Here 
found thet all the major strictures belonged 
to the Gallinaze culttice and the lowest levels 
To the Salinar culture, with its whité-an-red 
pottery, The only Mothica remaine were on 
the very stirfacet 


Lucky Accident Leads to Discoveries 

Thanks to a lucky but at the time unpleas- 
ont decident due to flood waters from the 
highlands, which blocked the roads to Gal- 
linazo, we were fareed to explore for new 
roads and thereby found clear evidence of still 
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earlier civilizations in the lower Vind Valley. 

Atothe little town of Guatiape, in colonial 
‘times the metropolis and seaport of the valley 
‘aut now a-small fishing village cut off by the 
Pan American Highway, we made some of our 
mast important scientific discoveries. 

Here we found « burial grownd of the Sali- 
nar culture which yielded complete potuery 
of the type we had found only in fragments in 
the lowest levels of our deep trenches at Cac 
till de Tomaval and at Gullinazo This is 
an important early pottery barizon, 

‘Then in the desolate but large black mound 
at Huaew Neyra, previously unknown to 
science, we found Coastal Chavin, the earliest 
pottery culture of the north coast, The find- 
ing of a crude rock tenyple, with saerificed 
Hamas, gave more detail to this earliest pot- 
tery-making, corn-raising civilization of the 
Peruvian coast. 


Primitive Guatape People Grew Cotton 

Most important of all, we discovered bere a 
Pre-pottéry civilization of lone standing In 
which the people grew cotton, and raised 
squash, Iucuma, and other vegetables anil 
fruits to. stipplenient their fishing diet. but 
did not grew com or know any type of true 
weaving, though they twined cotton into cloth 
in the munner of basketmaking. 

‘All this, however, is another story. Junius 
Bird, of the American Museum of Natural 
History, arrived just after our discovery and, 
since his part of the Vira Valley Project was 
concerned with the pre-pottery cultures, we 
gladly turned over this aspect of the work into 
his very able hands (pages 463 and 476). 

Working in both the Virb and the Chicama 
Valleys, Mr. Bird hae not only secured many 
data en this new und exciting pre-ceramic 
horizon but has also discovered a possibly 
still earlier stone-using and hunting culture in 
the upper valleys of the coast (Plate VILL), 

We Were free now to concentrate on the 
actual place of the brilliant Mochica civilian 
tion in the cultural sequence of the Vira 
Valley. As a result of our work thus far, we 
lew that the former story of culture growth 
in north coastal Peru was inconiplete and, in 
places, incorrect. A revised picture was tak- 
ing shape, 

First. were the hunters, represented by 
chipped-stone-using peoples in the upper yal- 
leys, and fishermen-farmers, without pottery, 
on the ceast. Then came the first pottery 
makers and corn growers. the Coastal Chavin, 
or, a8 they tire known Incally, the Cupisnique 
fenke. Developing from these were the Sa- 
inar peoples, who made the white-on-red pot- 
tery, and, after these, the Gallinaze people whe 
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Mochicas Lived Later than Wax Thought 
This chiurt shaves how last years work revised the 

chronology of peoples in Peru's Ving Valley. Newly 

udded are the fishing and larming Guahape folk 
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composed the long, local, formative epoch of 
civilization on the north const 

We felt sure now thar the Gallinaze era was 
followed by the brillinnt Mochiea peridd, with 
its florescent art styles, but we had not yet 
proved it by direct stratification, Therefore, 
‘Evans atid D left the remote past and eoncen— 
trated on the problem of stratigraphically 
placing the Mochica culture in relation to the 
presumably earlier Gallinazy culture and the 
Jater Tiahyansco, Chimu, anil Inca civiliza- 
tions in the Vira Valley. The exact <trati- 
graphic sequence of these post-Mochiea cul- 
(ures was subsequently brilliantly deman- 
strated by Mr, Denald Collier of the Chicazo 
Natural History Museum. 

We had planned to carry on our work sit 
the great temple site of Huancac: fer the 
hills on the south side of the 4 
Surveys hy James A. Ford, of the Guggenheim 
mindation, and De. Gordon R. Willey, of the 
Smithsonian Institution, had indicates that 
this huge, Jonely, und impressive structure, 
built entirely of adobe bricks without cane- 
mold marks, was actually of Moc origin. 
However, the same survey alse indicated that 
Mochicn refuse deposits at this site were only 
three anda half feet thick and that helow this 
depth the soil was, sterile of human refuse, 


Graves Looted by Treasure Hunters 


Mochica remains had also been reporter 
from the site of Huara de la Cruz, almost in 
the center of the valley, and we decided to try 
for stratigraphy here, despite the fact that this 
entire site had apparently been turned over hy 
treasure hunters in both the recent and the 
remote past. 

The site at Huaea de la Cruz (Ruin of the 
(Cras) covers approximately £0 acres and re- 
ceives its modern name from a small wooden 
ens on the top of the 30-foot-high mound 
which is covered by turned-over ancient graves 
and occupational debris (Plate V). Many of 
whe ancient ruins in Peru are topped by Chris 
tian shrines and crosses, fur the ancient 
cults and the later religion have often beon 
lended in the idealogy of the Jocal people. 

Unlike the sites of Gallinazn and Guafape, 
Huaca de ta Cruz is in the valley's fertile 
heart, adjacent to the Pan American Highway, 
wad its brown, seemingly bomb-torn desolation 
is surrounded by rich green cornfields. 

The core of the site Is a smull natural sand 
dune whose central areca hos heen covered to 
adepth of many yurds by ancient occupational 
ane burial detritus. So dry ond so thick are 
these upper refuse materials that pne large 
area has been completely burned to a depth 
of two yards, 


Finding the 


On the surface, amid 
the ancient looted 
graves, we found frag- 
ments of pottery rang 
ing from European 
porcelains of ¢ al 
times to the very early 
white-on-red ware of 
Sallnar peoples 

VI}, 
abundant, howe wi 
were evidences of the 
Moc an the Tia 
hitans and = Chir 
civilizations, the last of 
which just precered the 
Inca conquest 


Very litth Gallinazo 
cultural material 
wwed up 


thee. 
discour it 
was the exact relation- 
ip between this de- 
monstrably old horizon 
and the still unplace 
Mochica civilization 


wit we were trying to 
ptermine 
Aided by Dr. Ben- 
who had exca- 
vated here in 1930, we 


selected an area 
eral yards square on a 
ridge where the & 
qurros 
hunters, b 
xtensively, 

This is usually a 
ign that occupa 


ure 
mot chugs 


nthe tng 
lion materials, n do his bart 
graves, occur, fur hua- 
queres are interested 


only in the richer 
graves, These th 
skillfully Ipcate am 


appritise stinler- 
ground by touch with a long steel probe called 


Saqneta, the Spanish word for ramre Since 
lonting started with the Spanish Conquest and 
has continued ever since, it is prababl 


the art of the baqueta goes back to the s 
of Pizarro 

aving carefully cleared the surface of all 
| materials, we dug down by 12-inch ley- 
$s, saving every fragment of pottery and other 
material by level. Tt was soon clear that we 
were in Mochica house structures, for the rec- 
3 were not cone-marker| and the 
of beautifully 
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Mochica i 


jug tiny 


tw x tier rid 
if about to die of thi 
ture, was 
Alea (push 


¢ Gred alt ti 


painted and modeled, 
hold, Mochica porte 
More surprising, 

dine of cornenbs, 

and 


there were abundant re- 
beans, <quash rinds, p 
materials 
y archer 
survived from Mochiva time: 
this abundant Mochicn cultural 
terial and: distinctive architecture terminat 
abruptly at « depth of six feet. At this p 
we encountered the remains of older struc- 
tures made of cane-marked arlole liricks 
The refuse within these earlier rooms was 
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characterized solely by negative-painted and 
other pottery styles pertaining to the Galli- 
narg culture. Moreover, the perishable mate- 
tials characteristic of the upper, or Mochica, 
levels became scarce and then disappdared in 
the lower and older Gallinazo levels, 

The cane-marked adobe structures:and ref- 
use of the Gullinazo, or Formative, civiliza- 
tion continued unmixed down to a depth of 
more than 12 feet, where we encountered the 
natural sand of the original dine, 

To check this seemingly positive eviclence 
of ditect superimposition, we made a second 
stratigraphic cut of the same size in another 
portion of the site. It confirmed the above 
sequence in full detail, 

“At long lost we-had settled the question as 
to where the Mochien belonged in the Vira 
Valley sequence, Here, after four months’ 
search, was clear proof that the bearers of the 
great Mochica civilization had come into the 
valley at the tine when the Gallinazo culture 
was in full flower and at Huaca de ta Crox 
had erected their tawn oi the ruins of a town 
of that earlier valley poople. 

We had only a week of field work remaining. 
for it would then be necessary to return to our 
hotel rooftop laboratory in Trujillo to study, 
repair, and photograph our collections. How- 
ever, other direct and surprising evidence still 
awaited us beneath the torn-up surface of 
Huaca de la Cruz. 

Having trailed the Mochiex this fur, we de- 
cided to devote the last week to what appeared 
to he « rather forlorn hy the search for 
undistutbed Mochica burials which might shed 
more light upon their culture. Since Huaca 
tle la Cruz has been tom up for centuries by 
treasure hunters digging for tombs, we were 
not optimistic, 

After Three Days, « Tomb—Empty! 

The fitst three days we concentrated work 
on what our men believed to be a ete Mo= 
chica tomb, As we dug, we were disturbed to 
find large fragments of fine Mochica wessels 
in the grave shaft: but the men said that these 
must have fallen in from above anc that they 
thought the main grave was intact, for there 
was a hollow cane leading down and they be- 
lieved the fill was undisturbed. 

Such hollow canes, sometimes solid poles, 
often mark Mochica graves, terminating just 
back of the head of the grave’s occupant, [t is 
possible that offerings of chicha were poured 
down them and that they also were thought 
to permit the dead to breathe. 

tthe end of the thind day, and ata depth 
of 20 feet, we found the tomb—empty. In had 
been Iooted many, many years befaré, possibly 
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in colonial times, by tunneling ip ftom the side. 
‘This isa most dangerous technique, especially 
at such a great depth, but that is still 
comnion practice ameang huaqueros, Tt was 
this sidewise approach that had fooled us. 

We were all the more disappointed because 
the tomb was of a Chicama Valley type, being 
made of adobe blocks with side niches for 
offerings antl haying wooden roof beams, The 
pottery, carelessly broken and thrown aside hy 
the (rensure hunters, was of a fine white :et 
red type, more charscteristic of euciier Mo~ 
chica sites in the Chicama Valley than of the 
later Vird Valley Mochicn. 


Undisturbed Graves of Unusual Type 


With half our time almost gone, we extended 
cuir test pitting and found several other previ- 
ously looted Mochica vraves. These, however, 
were shallow, six to nine feet in depth, and the 
tombs were of tied canes instead of adobe. 

Unlike the conventional Mochica graves of 
the earlier period, these did not extend down 
through all earlier rubbish into unmixed sand, 
but terminated long before that in the midst 
of the underlying Gallinazo rubbish, 

‘Then at last we began to encounter wndie 
turbed graves, all of this rather unustial late 
Mochica type, 

‘The technique of working out. these burials 
had already been well established. Our work- 
men, “el Professor,” “el Perrito,” and others, 
had adapted their own local techniques to 
ours, and no lime or scientific opportunities 
were wasted. The workmen would diy their 
test pits and then, If they thought the spot 

romising, they would call Evans or me. Tf it 
looked productive to us, we had the men dig 
down to the top of the grave proper and call 
us when the upper portion of the grave offer- 
ings hecame visible, 

‘The clearing and recording of a single grave 
are slow and painstaking operations, “The soil 
ar sand must be removed with trowels and 
brushes, and every object and bone recorded 
ss to its exact location. This was done by 
Evans, Mrs. Strong, and the writer, 

When all the dirt was removed, photographs 
hatl to be taken and diagrams made, Then 
the gourds or other coverings were removed 
and the process tepeated, until finally only the 
skeleton remained, 


Rojas Panee’s painting (Pinte 1. opposite pare) af 
the long-tucked image unearthed at Huaca de ba Cruz, 
Pera, by the Columbin University Expedition, wit 
presented! to De. Strong ty De. Julia C Tale, Inspec 
tor General af Archeological Maniments and Director 
of the Museo Nacional de Autropalogia y Arques- 
Jogia, Mugdalena Vieja, Lima. Peru, where atl the 
finds described in this article were deposited. 
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Finding the Tomb 


‘The skeletons at Hunen de la Cruz were 
usually in on extremely fragmentury state and, 
when notes and photographs had heen com- 
pleted, they aften crumbled to dust wat touch, 
However, in some cases, particularly when'the 
bones had been in contact with copper ob- 
jects, they could be preseryed and were care- 
fully saved for further study. 

After the third day we found several burials 
of Movhiea children, These were usually 
wrapped in twilled cloth, a unique type of 
Mochica textile that is very rare in museum 
collections. Some were alsy wrapped in eord- 
age and covered by canes (puue 455), 

Only ¢ few fragments of bone remained in 
these graves, despite the fact that the cloth, 
cordage, antl covering calabashes or gourds 
were often well preserved. 

The children's burials were usually accom- 
panied by several pottery vessels of Inte Mo- 
chica type. ‘These had been made in molds 
and were elaborately painted with white, red, 
and black designs. The vessels included ho- 
man figurines, women beating drums, anid 
whistling jugs with chimieteristic stirrap- 
shaped spouts. 

Although the jars were elaborately deco- 
rated. they were sotewhat crude and slap- 
dash in execution. This fact, like the presence 
of the black paint, indicates that they repre- 
sented a very late stage in Mochica culture. 


Evidence of High Child Mortality 

From the relulive number of young children 
buried, with and without their mothers, one 
would judge that child mortality ran high 
during late Mochica times at Hwuaca de la 
Cruz, 

We ulso encountered several burials of adult 
ayomen in those Inst few days. “Two of these 
were particularly striking. One seemed to 
have been a much-honored older woman of 
high rank and the other un equally honored 
young woman of abowt 20, who, fram the 
peculiar content of her grave offerings, may 
have been either the cherished wife of a mili- 
fary commander or perhaps a tember of a 
Mochica. women’s army auxiliary. 

‘The older woman was campletely enclosed 
in a wrapping of heavy canes which were tied 
together at both ends and the middle with 
fiber ropes and then covered with a layer of 
thick twilled cloth, The grave was shallow, 
less than a yard in depth, but there was every 
nee of painstaking care about the burial. 
Outside the cane cover, at her right shoulder; 
was a woven busket contuining spindles for 
muking thread; also needles and a gourd spoon, 
By her feet was a large calabash containing 
ungpun cotton. 
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At the woman's left shoulder were three fine 
pottéry vessels; one shaped like a flower pot, 
or fiorere, one with a spout and handle, and 
the third with a stirrup spout, The last is 
particularly interesting because it bears s 
strange figure called “eat of the moon,” since 
this mythical crewture is usually associated 
with the moon in Mochica art. 

When the cane cover was lifted, the body 
was found fo be wrapped in a finely woven 
while parment decorated with brown designs 
The body was fully extenclerl, as are must 
Mochica burials, with the arms at the sides, 
the knees drawn together, and the legs, feet, 
and hands all fully extended, 


“Charon’s Obol" of Ancient Peru 


"She head rested on one calabash and was 
covered with another, Around the neck was 
a shell necklace. In the mouth, wrapped in 
cotton, was a copper plate, and each hand held 
a simitar object, like the copper cain which 
the ancient Greeks put in the mouth of their 
dead to pay the ferryman for their passage 
across the river Styx. ‘This *Charon’s obol” 
in the mouth is characteristic of both Mochica 
arid Inter Chimu burials. 

But the most remarkable relic with this 
highly honored weaver of late Mochica times 
woe 2 unique wooden, copper-tipped abject, 
probably a ceremonial distaff, about three feet 
long and carved from very hard algarrobu 
wood. ‘The upper, four-pronged end rises 
above the seated figure of an elderly and dig- 
nitied Mochicn matron, who ls faced by her 
two little page boys. The lower end of the 
distaff lms a sacketed copper paint (page 477). 

Since the wide range of Mochica art rarely 
shows women in any other than menial and 
often undignified attitudes, this strong carving 
with its great dignity and reserve holds a 
unique and special importance, 

The grave of the younger woman Incks the 
impressive unity of offerings that accompa+ 
nied ber older compatriot in a near-by grave. 
However, she too was evidently much beloved 
andl buried with great care and impressive 
offerings. 

Her grave was also very shallow and in the 
corner of a previously abyndoned Mochica 
room, A hollow cane tube extentled from the 
surface down t6 the back of her head. The 
grave covering was of lashed canes and by her 
right side were two weaving baskets with de- 
caying cotton and wooden spindles, Under 
the cane cover the bedy was wrapped in fiber 
ipaltig and uncer this was 4 simple cotton 
cloth, 

The position of the body wits the sume as 
that of the other, but here the upper part of 
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the head was covered by a calabash and the 
lower face 1 lightly modeled copper mask 
The latter red the skull and jaw 
andl thus und determination 
asi 

Tn the girl's mouth was a copper tube; 
around her wrists were copper pendants; and 
her extended feet rested upon andals 
Her hair was combed into two large braids 
one on either side of her face, extencl well 
below: shoulders and each wre! 
cotton string, A kince ar 
Ww if 12 strands of 
Nae Strev shell bead 

Phe off with this burin! were surpris- 


They included the f two 


ingly vari 


True “Diri* 
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llamas, one of which 
had apparently lean 
decapitated, since no 
kull was found. The 
other offerings cum 
of 16 highly 
¥ cuted painted and 
Weled pots 
All of these are in- 
teresting, but several 
are The 
finest, ho owas 


broken by earth pres 


sure but proved restor- 
able, shows a strikingly 
modeled face of a war= 
rior bleman’ with 
a pierced nose, ear- 
pl nd.an elaborate 


howe s, The latter 
is modeled and pointed 
) represent two v 
lifelike falcons v 


the fi 
upper 


over 
e VII 


right), Other pots with 
this identical face i 
headdress hy been 


found in the Chicama 
Valley, possibly 
been made in 1 
and there i nw 
definite 
individ 
epreseniie 
realistic is a 


1 Same 


apolike 
with protrudi 
2 bestinl 


expres 


Arch 


we 
The 
of al 
large 


most ¢ 
the + 
jug 


which had 
been fired at such a 


high temperature thet had exploded and ts 
wirped badly out « hipe. On its surface 
is o clearly painted design showing « warrior 
in full bartle nL waving an empty 


toward 9 
though, | 
ar and 
drinks 


wublet ind similar male. 


a 
heartil 


on one arn 
let with the other 

What sort of Valhalla 
tepresented here one 


or Offices 
in only guess; but wher 
woman's g 
blet identical with the two 
hat there must be 
neetion. This goblet, 
conical hase containing 


a hollow 
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rattles that still make 
a loud poise, Tadd um- 
doubtedly. served well 
to attract the attention 
of ptehisturic chicha 
dis 


Why such special- 
ized drinking equip 
ment should be con- 


centeater) in th a 
of @ young Woman we 
hesitate to gues: 

In several of the 
graves in this Invmtedi- 
me vicinity we found 
paltery Tepresentations 
the erdat-fanged 
jaguar god of the 
Moehlca, whose coum 
some suthoritia 
was Ai apaec. ‘The i 
var-vod concept is very 
old in Tern, being 
known as far hack as 
Chuvin times and ex- 
tending through all in- 
tervening periods into 
the Tea relieion, where 
he is named Virwepcha, 
Strikingly similar 


tusked feline gods are 
also found among other 
rutive American agri+ 


culturists as far north 
a3 Mexico * 

We were interested 
In the disproportionate 
number. of representa- 
Hons cf Ai apaee in 
this small groups of ap 
parent related bur- 
i but were bardly 
ared for the ‘star- 
revelation of the 


Amid arderiy piles of excuvited satirist 
eremonial distal from the geuve ol a much. 
nt, carved from extremely by 
al of an elderly sewtod matron 


wile examines 
jackica woe Th 
worthy for it 

Ua 


in the next perfect condition, with a sharp blade, it adds 
and last tomb we unearthed at Huaca de la a bit of evidence to the theory that this burial 
(Cruz. had been made and filled up with unusual 

The actual shaft of this tomb bad no unu- 
sual fe and was sunk through Mochica 
rubbish on down into the oltler Gallinazo 
belen A large, erect algarroba. wood 


Leas Bound, Fuce Painted Red 


The next feature, encountered ar a depth 
of nine feet, a coffin of tied canés con- 
ning the extended skeleton of u powerfully 
built midlet oman whose body wits 
had reached this depth apped | fir and then in fi 

‘The first object af interest encountered was loth. A 
one of the actual algatroba digging sticks with * Soe artich Na Reon © Society Smith 
which the shaft had been dug. Tt had been $unian Tmt sel moa 
Jost or abandoned at a depth of about tour oe ES; 


in fi Fi y 1941, November, 142, 
feet in filling in the grove. Since jt was in September, 1901, Sx 194), August, 1939, 


However, our wonder 


- 
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1 Since anidentical 
twin ta this pot was 
found outside the cof- 
fin, just below the headl 
of the grave, it is prob. 
uble that a number of 
other near-by pots per- 
tained to the tied man’s 


burial offerings, How 
over, the clearing and 
is burial 

riled that we hed 

d only Chapte 


very rich and 


yt obvious 
at Ube tect man’s:coi- 
fin rested upen a much 
larger and om i 
ate burial. rom here 
on, for an entire day, 
from dawn to dusk, 
hwans and T did most 
of the digging as well 
| as all the photoyrapih- 
¢ and recording while 
hed 
mild interest or 
slept in the warm sun, 
It was a y and ex- 
citing finale. 

When the uppermost 
coffin had been ful 
reconded and removed, 
it was then possible 
to work with the larger 
and more elaborate 
cane sarcophagus. be 
tow, upon and around 
which e other oifer- 


* Chase the For 


~elub Head Moel 
tgod's fighting mace sh 
vownrd the fie 

plete 


hie 


ings und burials, 
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he major toni w 


about 4 feet long, 3! 
s depicts i 2 
baka tn " fowt wide, sind 2 
three frutasedt- x mace show if jh c 7 
ett dts ead. hae pardly broken off high. Tt was compos 
two ume er dub (pace 440), of heavy canes rein- 


forced at bath ends and 
that both his knees and his ankles were tightly the middle and tied with cordage. The 
Lied together, although | ands were free. wrapping, only purtintly preserved, was ¢ 


Ower and tnd = face were gourds, In rare Mochica willed cloth, Although the 


mouth was apiece of copper wrapped in sarcophagus had slumped somewhat at the 
cotten and by hh owrist was another piece western or head end, it was in good structural 
of copper. Red pigment had been placed on condition, 
his forehead and cheeks and by his side were here was a great temptation to remove the 


eht gourd bowls fille 


1 a sing eolte 


with corn or beans lid and see what it contained, but much re- 
2 bolls. His cane cording had ty be done first, 

coffin contained only one a striking On the top of the main sarcophagus and 
made vessel depicting a cat's fave with ¢ f tied man were the 
tended pink tongue. On the bottom of the a with no head as 
pot was an X, apparently the maker’s mark, s several ef © pots, some of which 
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al Yama lay te the righe of 
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probably 
ther sacrith 
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Signy of Human Sacrifice 


However, the most startling evidence of 
sacrifice were the fistorted skeletons of two 
midileaged women, Oh f them, with asse- 
ciated offerings of pottery, was crowded in 
at the foot of the main tomb outside the large 
cane box, The other lay to the right and 
near the head of the sarcophagus (page 456). 

Vhis last, body had been crammed in bo-. 
tween the large cane tomb and an ancient 
adobe house wall of Gallinaza times which had 
heen eneotintered at this level by the Mochica 
grave diggers. The torsion of this skeleton 
wis even more extreme than that of the bun- 
dled female skeleton at the foot of the grave, 

Considering the eral practice of the Mo- 
chica to extend the bodies of their dead, it 
is hatd to see the role of these two women 
$ other than that of sacrificial victims who, 
force or otherwise, had accompanied thi 
old and ut pr i into the afterworled, 
This ¢ « speculition, but, in the light of 
further evidence inside the sarcophagus, it 
seems the most reasonable deduction, There 
was tore than chanee in this assoc 

It was noon by the time we h 
corded the story to this paint ard 
burning curinsity to see what the main sar- 
cophagus contained, we stopped for lunch, 
Evans's lone legs were able to extend from 
one side of the tomb to the ather 
ingly endless 
on, but 1 knew my 
and Weary 

The workmen were used to waned 
appirently interminable approach to burials 
which the ad uncovered for us, hut this was 
not true of the only 
resurrection of the Mochica god 


orter ones were aching 


other witness of our 
Ai apace, 


This worthy, attached to a near-by 
was fn anc ronge rider on in fh 
gray horse. For four months he had despaired 
of our sanity as he came upon us time and 


again while we were digging through refuse 
ap titer ee heap and gloating over 
pieces of broken pots. 

All the time the cynical one had been con 
vinced that really what we must be looking 
for was treasure. This time he had enught us 
flat-footed in what might well be a rich tomb 
and, absurdity ujon absurdity, what did we 
do when at last we had the sarcophasus bare 
of earth but still covered from the human eye? 
We sat down and ate lunch! 

Clow 


Maung 


* See “Camels nf. the 
Narpwar Gi Ann 
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Modzge, 


af a Warrior-God 
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iced Boy 


th center wt left are the ribs of the lad buried with 
the great man. Just as a boy ace the dvity 
yoec in the curving near the toy (Plate 1) 


Offerings Inchided a Sac 


430 


Tt wasn't o long Tunch, Ateheologists are 
hhoman beings, too, Within half .an hour, 
Kwans was down in the pit, carefully remoy- 
ing the cloth and well-lashed cane cover 
of the main sarcophngus. As he lifted the 
cover it was immediately apparent that here, 
in the upper section of the main depository, 
were the rich offerings to the most important 
person in this complex tomb. 

Thad just me to grab the range rider by 
his belt and bold him ont of the grave, for 
his impatience harl gone beyond bounds, He 
was thinking of gold and treasure, 

Even @ quick glance at this strange assem- 
Hlage of offerings showed thit there were 
treasures here, but they were qt treasures, 
net gold or silver, 

One's. first glance fingered on numerous 
painted and modeled Mochica pots and on 
brightly colored green, yellow, and blue 
feather headdresses, But the eye soon stopped 
on something else—two great curved algar- 
toba wood ‘batons and a fighting mace that 
extendéd the length of the tomb, their elal- 
orately carved heads resting above the. breast 
of their former owner (page 479). 

We have spoken of the Mochica as artists 
in pottery, but here were suddenly revealed 
the finest examples of wood carving yet found 
In any Mochica site, 


Key to Tomb Is Long-funged God 

It took several hours of clearing and recard- 
ing before we were able to remove these three 
important objects, one of which, particularly, 
furnishes the key to the arrangement of the 
tntire tomb. 

The most eloquent ceremonial object is the 
6-foot copper-shod digging stick with the igure 
of the god Ai apaee on the top, The solid shaft 
of this remarkable specimen is surmounted by 
an S-inch figure of the tusked god himself, 
with the entire body beautifwlly carved in 
the round and inlaid with bright-colored shells 
set in asphalt (Plates T and U1 and page 
481). 

In his hands the mininture god halde a 
jaguar-headed digging stick with which he is 
making furrows in the ground. The pupils nf 
his eyes gleam red with white irises and his 
great fangs of white shell glisien. On his head 
ts a crouched fusuar forming part of a cres- 
centic headdress with o large indented knab 
behind. 

Down the middle of his back extend the 
head and neck of a serpent, forminw the tail 
of the jagwar headdress, and from the god's 
waistband lwo other serpents extend to the 
ground to form his forked tail 

The serpent, in many times and places, 
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has been symbolic of fertility and life-giving 
water, That is probably the case here. for om 
the right-hand side wf the wod stands a little 
boy who, from a broken basket at his side, 
is throwing turquoise, the symbolic corn seeds, 
inte the furrows made by the digging stick of 
the pri, 

Here is the great agricultural god-ruler 
opening the planting season for his irrimating 
and agricultural people, In the same manner, 
many years later, the sacred Thea in Cuzco 
performed the first planting of the highland 
maize crop. 

Likewise, very close parallels exist. among 
much earlier Old World empires where the 
carefully controlled life-siving waters were 
alse basic to the very existence of the people. 
The pharaohs of Egypt and the spcient em 
perors of China, who performed almost iden- 
tical rites, are striking examples of similar 
conditions leading to similar ceremonies. 

Thus the attributes stigested by thls first 
carving would seem to indicate that its owner 
was a priest, or evena god, of agriculture. 

The second long ceremonial digning stick, 
which long age had Inst fs copper chisel point, 
is far less @umboyant than the first, but it has 
a special dignity. It is surmounted hy the 
figure of an owl carved in the round, with 
deep scroll designs on the shaft below. 

This owl figure represents the very familiar 
lechwsa, or hurrowing owl of the Peruvian 
desert, One associates this staff with wise 
council and, perhaps, with one of the actual 
feathered beaddresses fram ihe tomb, since 
this bit of headgear hears two artificial birds 
which peered over the wearer's forehead. 

The owl baton, then, suggests that a secon 
attribute of the old priest whom the law 
Mochica buried here may have been that of 
councilor. 

War Muce Bears a Battle Seene 

However, it wis the batteted war mace 
which immediately caught my eye. This is 
a much-used, beautifully carved, and very 
deadly weapon, Te is balancer! like a rapier, 
or a. perfect bayonet if such ever existed. 
and is made for fighting either with point or 
butt, Tt has been battered around the upper 
end in battle, and the crowning eagle, or 
falcon, with spread wings is broken. 

Nevertheless, the ecircling design showing 
two large Mochica warriors pursuing three 
smaller, possibly Gallinasy culture, warriars 
is clear. So ore the hummingbirds participat- 
ing in this spirited action; the council of chiefs 
below; and, around the neck of the cluly head, 
the three lashed-mp dead warriors staring at 
the sky (page 478). 
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(page 


482 


479), Further, there was a mass of tiny tur- 
quoise beads by the old man's neck, 

Collapsed beside the head of the warrior 
priest-god wore the remains of a headdress; 
originally very similar to the one worn, by the 
effigy of Al apace. Time and the crushed con- 
dition of this corner of the sarcophagus had 
broken it, but here were the remains of a fiber, 
cotton, and feather headdress franie with thren 
metal paws of gilded copper and two gilded 
copper covers with danglers for an animal's 
jow, all of which had:sonce formed the tusked 
animal on the front of this elaborate headdress. 

Finally, we found here an ancient animal's 
jaw which had the actual great overlapping 
tanine teeth that archeologists know so. well 
from carvings in the anclent cultures of Peru, 
Colombia, Honduras, and Mexico (page 481). 

This peculiar animal jaw was an old speci- 
ime, dike sor many pieces in the tamb, It was 
monded with thread and asphalt, but there is 
no doubt as to its authenticity, Zonlopists 
at the American Museum of Natural History 
say it is the jaw of a dog fox (steven cul- 
poeus), n creature alout the size of a lurwe 
coyote, which is still extant In the highlinds 
of Keuador and Pern. 


Captives Thrown into the Sea 

Tn addition to all these factors suggesting an 
identity between the pod concept and the dead 
man, other contents of the tomb furthered this 
probability, 

There were 16 pottery vessela in the sar- 
cophagus, all of late Mochica white, red, and 
black type, Of these, three show the god 
Ai apaec. On one be is leaning over the moun- 
tating and fishing in the sew where be has 
caught a shark. The little dog with the long 
teeth, so offen associated with Ai spaec, is 
lustily switnming after the big shark! 

A second pot shows Ai apace taking what 
appears to be a fish away from some-manlike 
demon, and the third shows. him sitting on his 
throne at the base of (he mountains while 
prisoners of war are being thrown from (he 
motintain peaks into the sen. This, too, is a 
conimon theme, and here At apiec has a Hazard 
jor a companion or servant. 

The other pots in the grave are highly va- 
med: a skull pot (apparently hastily made for 
the occasion); a weird potate-face pot with 
many eves and a made-up pink mouth; a com 
Popper” with a-handle: sevecul portrait vessels 
showing elaborately costumed men; and one 
vessel with a vivid hunting scene, with the 
hunters throwing their spears from spear 
throwers and the struck deer stretching his 
head buck to lick the wounel, 

Very fragmentary remains of a third head- 
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dress were found, besieles the jaguar and hind- 
head examples, but the featherwork was in 
poor condition, The tropical bird feathers 
in various plumes and fans probably came 
from the eastern side of the Andes. 


At Last, Old Ai apace Himself 


Tt was lute in the day, the shadews were 
drifting across the face of the Andes at our 
backs, and down in tht grave shaft it was 
cold when, after recording and removing the 
offerings, we miised the lost carefully lashed 
layer of canes and" finally saw the body of 
the man who impersonated Ai apiec- 

The body was lying fully extended with 
its head to the west. Tt was jade in mit- 
ting, with fine but badly decayed cloth uniler 
this covering. The lower face was hidden 
by a simple coppér mask, below whieh was a 
remarkable mouth mask of Copper with gilding 
on the outer surface, This had originally 
fitted, One must imagine painfully, over the 
septum of the nose, with the two conventional 
birds’ heads flaring out on the sides, while 
the circular stone center, with {ts turquoise 
border, rested over the mouth, 

Such mouth masks are very rare and are 
believed to be the symbol of a yod, They 
probably have some relationship to the feline 
deity. since they occur on cat geds in the color 
ful Nazen pottery to the south. 

The skull itself was badly broken, but, 
thanks to the preservative quality of the cop- 
per mask, the lowér jaw was intact, It was 
the jaw of an old, old man,-so old that not 
one tooth was left, Even the sockets of all 
but twe teeth had been absorber. 

When we uncovered the body we received 
another surprise. Under the layers of matting 
and cloth the extended body was covered 
with bleached white skin. Apparently he was 
so oll that the skin had dried like brittle 
parchment, The old man’s knees and his 
ankles were ted together with cloth sashes— 
he and the “tied man” had been treated ln 
the same fashion, 

The entire body lay on a black mass of rat- 
ting cotton, and behind the wartipr-priest- 
fod’s head was a great pillow or indented but- 
ton of cotton, like that behind the headdress 
on the carving of Ai apaec (Plate 1), Below 
the floor of the cane sarcophagus was the 
refuse of the older Gallinazo culture, 

When we trie ti remove the bones they 
crumbled to powder, for this was an old, old 
man who had died and been buried with all 
the honors of a god a thousand years ago. 
But before he found his destiny of dust to 
dust, he had given us u priceless glimpye into 
the life of the past. 
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Backwoods Japan During American Occupation 
By M. A. Hunerwan 


10 BULLI their wood and paper houses; 
to cook thelr food and to keep them- 
selves. warm over their braziers; to en- 
sure water for ierivating the valley rice fields; 
to hold the mountain slopes from sliding dows 
over the food-producing farms; to make the 
boots for bringing In the fish; to supply the 
sleepers for railroad tracks and poles for their 
telephone, telegraph, and power lines—for all 
theee necessities the Japenese depend amaz- 
ingly om their forests. The forests cover 60 
to 63 percent of the country. 
Knowing this, General MocArthur and his 
staif in October, 1945, established a Forestry 
Division to advise them on forest resources 
and forest products,* 
First, we bad {0 determine the Jocation, the 


es We had ta find out how much was 
being produced of esch kind of product and 
how ta get the Japs to produce more, 

‘This survey gave us a chance to travel 
through the backwoods of Japan (map, pase 
497). We soy logging operations, sawmills, 
veneer plants, pulp and paper mills, charcoal 
kilns. aod caniphor stills 

Through our Nisel interpreters (page 516) 
we spoke tu sawmill owners and laborers, 
lumberjacks. lag rafters, charcoal humers, 
farmers, fishermen, and shopkeepers, 

We met governors, mayors. chiefs of police, 
village healmen, presidents of forestr 
operatives and community forests, and officials 
of Government-monopoly. control associations 
and control curpunies, 

We flew and rode in courier planes, trains, 
jeeps, trucks, limousines, tughoats, fishing ves- 
sels, bateaus, and logging cars, and walked to 
remote valleys and towns in interior Japan, 

When we rode in a prefectural governor's 
long. black limousine, driven hy a Japanese 
chauffeur, the physical comfort of the deep 
cushions was often more than offset by our 
mental discomfort, 

The chatiffeur seend to use only horn and 
accelerator, He seldom applied the brake, 

haps because it would have meant taking 

is foot off his beloved accelerator. T doubt 
that he ever needed to have his brakes relined, 

The pedestrians in the village streets had 
to jump out of his way. Many times the 


* The staff of this Division oonsicted of three civilian 
wictitifle consultants detailed from the (J. 5. Forrst 
Service, und ten junior officers anit entiated men, whe 
worw foyestiy graduates before entering. the Army, 
Luter three Australion foresters, officers in the Aus 
tralian Army, became purt of the stall, 


an. 


crowds would part before him, as the waters 
of the Red Sea must have parted for the 
Hebrews fleeing from Pharaoh, 

Tt was nerve-wracking to see how narrowly 
he often missed hitting children absorbed In 
playing in the road, 

We finally had to tell him, through our 
Nisei sergeant, to slow down, Accistomed to 
driving for the governor, he found it difficult 
to comprehend our concern for the people in 
the streets. Traffic moves oft the leit in 
Japan, so that our car always seemed, to us, 
to be in the wrong lane. We never hit anyone, 
but T can't understand why. 

In traveling away from the densely popu 
lated, heavily borilHlamaged ceoters such as 
Tokyn, Yokoharu, Oseka, and Nagoya there 
always was the danger of forvetting that the 
people we saw in the villages and in the hills 
were also warmaking Japs. We had to remind 
ourselves that the say of Jap military 
men and munitions plant workers were re- 
eruited ftom thesy rural families. who were 
so hospitable and courteous. Their manner 
seemed somewhat less unctuous than that of 
the Tokyo Government officials. 

Factory Owners in “Full Dress” 

Owners of sawmills and small wood-prod- 
ucts plants which turned out geéa, or wooden 
ales, furm-tool handles, pails and buckets, 

inl eeier gts houses were anxious to take 
us through ‘their establishtnents, Almnst al- 
ways they greeted us in their best clothes, 
not infrequently with wing collars. Ce owner 
WOTE a sugar-scoop coat, striped trousers, ani 
white piping on his vest. 

No plant visit was complete without at lenst 
one cup of sugarless tea in a handleless cup, 

After such a tea party the host, with mach 
bowing, would motion us to lead the way, and 
after him would follow his assistants, in onder 
of rank. He would proudly point out pieces 
of machinery, often copies of American mu 
chines, and especially the electric motor as 
he recited the horsepower and production fig- 
ures of his plant, 

Over $0 percent of the 7,500 sawmills in 
operable condition after the cessation of hos- 
tilities were electrically operated, In contrast 
to their pride in describing the physical 
aspects:of their plants, most owners were re- 
luctant to give information about costs, prices, 
and wages. 

Much ¢ross-questioning was necessary to 
obtain such data, and often we had to ask the 
swine Question of foremen and individual work- 
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men, er having. one of «ur party lead the 
owner to another part of the plant. 

Such separate questioning almost invariably 
produced divergent 
With ree was not at all sure 
rising, because, in addition to base pay, Japa- 
nese employ provided certain perquisites, 
such a3 food and clothing rations; and to 

implicate the picture further, they offen qa 
to their most obedient employee y 
nus which might equal or exceed the en 
annual base p 

A time-consuming habit of the Japane 
reminded us of a radi comedian’ 


omd 
re 


Backs 


arate 
its we 
‘trmiuedmaill. 
mrilfct form their 


re Rarely Straight, Peet Seldom Dry 


y little fabor, but lowland tice keope everyone, {ram 
and applying fertilizer. Every tack proceeds by 

Pourvr Japanese faruilies camnot afford the rice 
re (ages 495, 506, 307, $09) 


would direct a question to the owner of the 
plant or Jocal guvernment official 

Our Nisei sergeant would repeat the ques- 
lion in Japanese to the “number on man, 
Not knowing the answer, he in turn would 
repeal the question to his first assistant, When 
this man did pot know the answer, he would 
repeat the question to the next man down the 
line, and this continued until one of the under- 
lings in the parade replied 

Tf none knew the answer, 
ordered to h off to the office or some oth 
place to bring back the information, The 
answer, if brought in, could not, of course, be 


one wield be 


Jecupa tion 


given direct to t the ladder. Semet 
had to fellow the chain of mand wp fed in tr intal from bottom 
1 had trickled down to top, especially if p involved 
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water, Fi ring th ing uray seasoning. This they arr required two pell 
te the Gov Is salt monopuly ata fraction of its retall price (pages 498 and) 499). 

ink tencles, he Japs were always hi for WME they wer 
sorry, und would expluin that they had transferred from. ome y lure lo amather 
understood the question. After several such In one prefecture where special efforts had 


Ween put forth to increase production of char- 
al and the shipment of logs, 1 compli 

Cemferences with various prefectural gov- mente having organized 
emors usally began with a polite little speech such a worth-while activity. He was profuse 
of welcome and ended with on apology for in his thanks, but hastened to explain that 
having to be elsewhere just as we would begin. he had arrived at his new post just two w 
and therefore dil not deser 


checkups, there med to be fewer incon- 
sistencies in their replies. 


asking specific questions about methods and, before our vi 
quantities of forest production. We decider the credit. His predecessor had been governor 
thut thelr apparent em for avoiding our there for only about two months, 
catechism” was due to lack of interest or 


7 i si 
lack of knowledge, or both, especially when we Pooh-Bahs of the Villuges 
learner that they were not elected by the We soon found! that in many cases: the gov- 
yple in the prefectures, Governors were eriors were better acquainted with the facil- 
i hy the yo office of the Ministry ities nt the various hot-spring hotels then 
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with the problems af- 
fecting the welfare: af 
the people 

Mayors and village 
headmen, on the other 
hand, were usually local 
men anil as a rule wete 
well informed about 
the problems of their 
commtinitits, 

Often they took om 
active part in the eco- 
nomic life of the town 
or village, In-some in 
stances such individuals 
had « virtual monopoly 
of the business activity 
in their bailiwicks. 

We were comically 
reminded of Gilbert and 
Sullivan's The Mikado 
by one mayor who was 
president of the local 
forestry association, 
which owned or con- 
(rolled a large share of 
the timbered mountain 
slopes in the vicinity, 
He was also president, 
of the local meet: 
company, which was 
the war-created Gov- 
eTmment monopoly con 
trolling the sawmills 
producing the lumber. 

‘As mayer, he decided 
that lumber was needed 
for repair and recon 
struction, As president 
of the association, he 
decided to have some 
trees cut ani! to sell the 
logs to himeel{ as presi- 
dent of the local lumber company. In this 
capacity he determined which of his sawmills 
should cut the logs into lumber and which con- 
sumers should purchase the finished hoards. 

The fees to be received for each service 
were set at a conference between the mayor, 
the president of the forestry association, and. 
the president of the local lumber company. 
He laughingly expliined that he thought this 
wits a most efficient arrangement because there 
was seldom any difference of opinion at such 
conferences. 

In coch small village the chief of police, in 
black uniform with gold buttons and small 
sword as his badge of authority, looked and 
acted, almost without exception, like an imi- 


Moyt people think af 
to the very: lant inch 
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Four Main Islands Are All That Is Left of Japan's Empire 


dollhouse Japan, home of 70 millions as cultivated down 
Actually, torests cover GO ta G3 percent of the country, 


To belp tuke census of the Empire’s futest tesourees fot General MacArthur, 
the author toured the little-known “hackwoots” 


tution of » Hollywood version of a Jap. He 
answered not to the headman but to the Min- 
istry for Home Affairs through the prefectural 
governor, Everything that happened in the 
village seemed to be his concern. 

Tt appeared to be impossible to hold a con- 
ference in « village without the presence of 
the chief of police or one of his representatives. 

The reluctance on the part of minor officials 
and ordinary people ta provide us with in- 
formation in the presence of these policemen 
was almost unbelievable, 


Fish and Sult Towns 


Tn several Seacoast villages set on bays or 
inlets where forested slopes came down to the 
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4 tory 


“19g 


y sodoy 


raphic Ma 


with De: 
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w 


MA, Hithet a 


Between Crops, Impoverished Furmers Buran Chareoul to Eke Out a t Living 


for beating homes 
(Nevertheless, 
Leolil ‘Luma 
Torrared fields 


+ firms 
stirrwune th 


Tally soll wast 
Kiln upd » 


He changed the subject by pointing to rows 
of sagt stumps (page 500)* between which he 
and his wife had planter) wheat and sugi seed 
Tings, He snicl th i after cutting ef mature 
2i it was possible to harvest three or four 
ops of wheat before the newly planted seed= 
lings shaded the ground, 
the bank of the Gokase River in cen- 
ashu we saw waimen making balls of 
und charcoal particles which were too 
fine to transport in straw bales and to burn 
in domestic braziers, Such charesal balls are 
much in demand for testaurants and geikha 


houses, 

We visited lumberjacks in Kyushu, and im 
Nagano, Akita, and Aomori Prefectures: itr 
Honshu, In some permanent logging stations 
in the onal forests the lumberjarcks lived 


with their families in-small 
and-paper hinuses, 
These similar to the 


roofed wo 


were cotta 


tom)piles, minke 
far the primitiy 
cou berets. 


as J. 


thed (gms 499) 


which we stayed many times, “The 
walls were sliding panels which were moved! 
aside in the morning on clear days to reveal a 
narrow passayeway on al least two sires and 
sormetimes all four sides of the he 


Houses with Convertible Kooms 


The inner wall of this. passageway con- 
sisted of sliding latticework wooden pane! 
with the openings in the lattice covered with 
transhicent handmade paper. 

Inside these latticed walls were the rooms, 
which extended the width of the house from 
passageway to passageway. The punels be- 
tween roams could be pushed back or removed 
to combine two ert three rooms inta one 

Usual m atone end of the house 
Opened inte t often in 


+ Japan cedar, or Cryer 
resemble: California, red 


Pomied. Ths 
atl nut iy not se 


504 


hour, Flying Ira 
At the en of this re kes. ‘They slow some cars by 
A tiny charcaal engine h 


mn earthen r 
J of the house had a non- the kil 
and the tokonama, ur alt women of the hous 

in Hod wall. In the i After we grew accustomed to the bllsjer- 
fl sor ingly hot baths, we found it a realy relaxing 
pport- pleasure to bathe by if h night 
ing ver-present foawver % ment of after a tiring day in the hills. 

spri foliage or flowers, with a backdrop 
of a kakemono, & long. painted silk or paper 
sevedl degsictlie 41k 


lean-to with 
at the opposite 
ing wall, 


Hot water from 
Ly the 


e515) 
in wouden pails 


Fire Hazurd in Barracks 
rjacks 


The unmarried luml 


r those w 


y other wall dec ing during the logging season away from their 
» exept families did not fare so well, Their quarters 
» the slidir consisted of a Jong, low shingled or bark- 

(for the houses farthest back in the rpofed, wooden-walled building about feet 


wis almiwst always one tric- wide and 50 feet long 

usually in the room with the As ‘with many buildings in the mountaine 
areas and in the northern part of Japan, heavy 

‘ed with woven straw stones were placed on the roof to prevent the 

feet, fitted together ta shingles or sheets of bark from blown 


The floors: were ec 
ais three feet by si 
form a seuare 


There was no furniture in away 
these ronms except for the crockery or metal- The: building had two rooms, One was an 
lined wooden Aihuchi, or charcéal braziers. earthen-floored kitchen, the other was 
The fam at on the floor, ate off tray a wooden-faored cating low 
the floor, and slept on a fury, 0 lis pl raftered room with low dirt or stone 


on the floor, Clo: 
quilts during the 
Of one 


is of shelves held these bottomed p 
In this pit wood or 
comer of the kitchen was the bath, burned for heating and f¢ 


yetimes: Charen; 
drying clot 
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m3 an ¢ 2 eumephie me 
high ax a pound hor. Syntbet 
leading camphor pr bs 
the chipe become fi 09) 


raffers and walls were grimy with soot 
fensed! creosate 


The me 


ce 


slept sitle by side on their 4 


ing American Occupation 


in the Kyushy Rackwoods Cooks, Not Sour Corn Mash, bar Fragrant 


nhor 


hld-time celluloli! collars, Americuns paid 
new 9y broke prices, Japan's ta 
tub bails camphorwood chips. When th 
h their 15- to 25-inch butt 


skilike 


runners 


ting of a cross] 


The 


so-clean quilts, with their feet alinest In the her and lashed to the 
heating pit. During the ¢ nilis were 
sired qutdoors Or ire om shelves in 4 ld start thé sled 
tee along the outside wall these ly pushing, and one would jump on the front 
buildings were kept from burning down was end and tide it, ope foot on each ski, Hke a 
a mystery Lake Placid 1, down a steep, winding 
In some parts of Japan, as in Hokkaido ow tril, showering snow as: he hit each 
wood-burnit rves have been substituted for uniked turn the trail He steered by 
fe open pit ing pressure with his fort on the skis 
To show ¢ he held a light 


Rolling Logs down the Moum 


The | in the Ka 
9 Prefecture 


i 


w 


shu, were husky, ru 
had been br 

In March, w 
deep and t just ab 
¢ men from the north were 
uble than local labore: 


n Hokkaido, 


fe 
th 
more sti 


Im- 
in Hon- 
king fellows who 


found to be 
for the hard 


MH back 
wed chow 
log k at the foot of 
eff in front of the sled 
in the snow and his back 


ng run over by hi 


nen very often, ace 


work of getting out the logs which had been perviser. 
cut in late fall and early winter Another method wa: 
They n down the mountains in ig. thetlen in a 
sin the Riso. ‘The must ¢ Sloper, 
was that of lauding tw When the snow was 


t miscalculation could haye resulte 


against the lng: 


8 Joad. but this did 


ording to the {i 


series of 


down 


ep enough, the 
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Electric Motor, Vanity o 
Neatly all Sapam 
farms are 7 

tread with. ol 


2 fu 
vely Ia 
ile fails. 


fork bs 
an 
Lu 


jerjacks started the | 
toward the deflector. 
them off o that the: 


= down the steep 
It bounced 
headed down 


to the next c tor, and soon down the moun- 
tain to the log deck, where they were loaded 
bn cars, 

Tk 


tain « 
limber trestles fe 
up and down the s 
were hauled up t 


cate network 
The empty 


pes 
a charconl-by 
J cars were 


| 
down 
with 


We were 


left. bre we watched the cars make 
their way down around hairpin turns without 

jumping th (page 504 
Less ris # of steam- or Diesel 
powered donkey engines with winches an 
and high-lines copied from some of aur 


Mountain and W 
shows by visiting Japanese Ir e 
were lly proud in showi 


with a Waukesha, Wiscon: 


fa Rural Household, Threshes the Rice Crop 


Hokkulda, the 
Most threshing 
arvest, casing the 


s were placed on the logs, from one to 
three to a load, suspended on a cable, and 
by trolley ridden down the sky-line to th 

deck the donk ine, where they 
re then loaded 


In the absence of snow, as in Kyushu and 
in southern Honshu, as well as iy spring and 
t logging in northern Honshu, mo: 


of logs was 
en sleds, pulled by men or 
1 crossties placed in ilirt were 
method (page 502). Oxen were 
Kyushu and borses in Hukkaido to 


Logs Peeled for Bark 


In many 
woods, ck 


places Togs were peeled in the 
medium-sized Oryplomeria, to 
tk fer roofing or for walls, We 
em being pushe awit Steep chute: 
WOVER-Straw riin € 
the slippery trunks slid easily ever one an 
imals or machinery were 
mn manpower and we 
ten worked ale 


other 
Jess 


TEL pOWET 


men in the woods, they were more common 
seen in the lng yards, where the logs were 
accumulate tfore being transpour to. the 


if death dealing 


srthquakes, typh 


The mountain roars leading hack into these 
logging operations were n 
write home about 
row, tortuous, slipper 


ly something to 
fe up such a mar- 
road one cold, wet ¢ 


‘Our driver was an unsmiling-Jap whe 


more interested in lov at the misty 


Jon the other 


sately hugging steep rack ¥ 


which still had i 


ad jerked close to 
«| on the forest for 
I could think only 
ap wouldn't 


af kamikaze pil 
try deliberately 
with him te meet hi 
car over the bi 


by rolling the 


, however, until 
ation at the top of 
the return 


the mountain. 


et from Steaming Lav 


efor long. Not 
ultivator leave. 


mountain, however, Henly remembered 
that J had to talk over ‘eral things with 
the American GI driver of our jeep. It was 
colder in the open jeep than in the Jap car, 
but [ didn’t sweat as much under the collar 
on the descent 


Women Work in Tree Nurseries 


In many of the tree nurseries in Ja 


women perform most of the 


oan, 
labur of cultivat- 


ing il, making up the seedbeds, sowing, 
weeding, transplanting, and digging, a5 well 


as the planting of the seedlings on the cutover 
slopes. 

In one log yard in Akita Prefecture, in 
northern Honshe, mest of the work of loading 
Togs on handcars, pushing the cars to concrete 
aprons, and rolling the logs into the 
for making up rafts, was done hy wom 
except for the fotemen and a few men. 


‘Women’ 
Nationak 
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The making of these rafts on the Yoneshiro, 
avclear, amooth-iowing stream, was ove step in 
transporting logs from the log yards to the 
suwmills at the important limber-prodducing. 
center of Noshiraminato. 

During a period when rail transportation 
was, difficult satel of « coal shortage, this 
river rafting was highly: important. Not 
many fivers in Japan were suitable for this 
type of log movement. The upper reaches 
of most rivers In the mountainous areas where 
trees were cut und logs could be accumuluted 
were toa narrow, rough, or fast-flowing to 
make cafting practicable, 

In a wide curve of thé river the logs were 
rolled dewn, concrete aprons into the shallow 
water, where theoe meti bowed them together 
with grass ropes into rafts about ZO feet wide 
and 60 to 80 feet long (page 501). The com- 
pleted rafts were ved up alongshone until 18 
or 20 were rearly ta leave, 

Two men on each raft cast off early in the 
morning and by long poles suided the rafts 
into the current. Six or éight hours brought 
them ashore at Noshirominato, about 30 miles 
downstream, 

Here the rafts were broken up and the logs 
were stored until neederl at near-by: sawmills, 
‘or until a leg train was made wp for shipment 
to Tokyo and Yokohama mills. 


In the Garmphor Forests 


Tn the camphor-forest region of southern 
Kyushu we observed the process of making 
tamphor (page 5054. 

Ata amall house by the foot of the moun- 
tain 4 camphor still was steaming und giving 
off fragrant fumes, fn delightful contrast to 
the odors from near-by fields. Alongside the 
house was a heap of bolts of camphorwood 
(Cimnamamam cam plore)” 

As we appronched, a wrinkled old mun took 
off his cap, bowed, hissed, grinned. and went 
about his work of holding the bolts against 
4 turning knife-ridged wheel to Salk stall 
chips: 

These chips were shoveled into a big con- 
tainer which lovked like a large inverted 
bucket, smaller at top than at bottom, Water 
was boiling under it, and steam rose through: 
the chips, dissolving the camphor into vapor, 

This vapor was led through a bambuo pipe 
inte a smaller inverted bucket of water with 
& pon of cold water on the top to condense 
the camphor oil, As it condensed, the vil 
Howted to the tep of the bucket and was led 
of through another bamiboo pipe into another 
container, where it s¢ttled out into solid: cam- 
phor, ‘This was then taken out, dried, and 
erushed. 
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Tt had to be sold to the Camphor Control 
Compray, a Government monopoly, which res 
fined the muterial for use in drugs and per- 
jumes und, during the war, in explosives, 

Farming provides a livelihood for 40. pyr 
cent of the families of Japan, although only 
one-sixth of the land ‘urea is suitable for 
cultivation, Since two-thirds of Japanese 
farms ure less than 214 acres in aize, it may 
be more accurate to refer ta them sis large 
gardens rather than as sual farms, 

We sw laborious, backbreaking methods 
used throughout Japan, In the northern 
parts horses and. ocvasionally oxen were used 
for plowing; élsewhere men or women with 
babies on their backs did the hoeing, turning 
over the sil with short-handed, Iong-bluclet! 
hoes. Tn the early spring men broke up the 
¢lods with a small, hand-operated spile-tooth 
harrow. 

After the plants sprouted, the famous “Nips 
per with the dipper” would make his appear- 
ance. From his wooden fail he would take 
the ripe night soil, dipperful by dippertul, 
and carefully dole it qut to the rowing crops. 

Not a drop was wasted, because fertilizer is 
the key to productivity of the overworked 
sil, 

Most of the chemical-{ertilizer fartories has 
been converted for the manufacture of expla 
sives during the war and were, therefore, highly 
strategic bombing targets. Consequently, 
chemical fertilizer was not abundant, and 
night swil, more technically referred to as 
“Godigenous organic mutterial,” always impor- 
tant in Japan, was now more vital than ever. 

The chemical fertilizer available was placed 
carefully between the drills ur rows of sprout- 
ing plants almost grain by grain or crystal 
by erystal, 


Rive Planting Muddy Werk 


At rice-planting time men and women 
worked kneesteep in mud, turning over the 
Hooded sail and renewing, strengthening, and 
pstting down the raised edge of the rite seed- 

The grains were broadcast by hand on 
the almost drained surface. 

Grass ropes, with hits of red and white 
paper tied at intervals, were supported on 
bamboo sticks around the edge of the fields 
(pages 492, 495, 506, S07). 

‘The ropes and paper sway in 
Were to scare away the crows, and also were of 
some religious significance. As the bright yel- 
low-green sprouts appeared, water was kept on 
the seedbedds until it was time to transplant the 


* See also “Formosa the Hewutlfuly" hy Alice Rallan. 
Vine Kirjasoif, Navioxat Gooranrie Magarve 
March, 1920 
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we Mille but Haul [t to Market 


t Wood Ration in Toso, Kyushu 
cold to Ameticans even 
Here a male Japanese 


Yuko Tonka Does Some Serious Reading Aloud 


at sight of bi 
vinity, visit 


rows in the prepared and flooded 


nis was done by the whole family—iather, 
mother, grandfather, grandmother, and the 
children—in. the night-soil-saturated mud. 
Litt wonder they have to bathe frequently! 


Fuel and Flowers 


Often we saw women and children from the 
their wa mountains 


king 
eh they were, the women 
aie) in their hands a sprig 
fe or blossoms of the season, 
tury, the well-known 
y, for use in a flower arrangement on the 
tokonoma (Tage 504) 
Almest every farmbor 


or 


@ had flowering trees 


with attractive foliage 

The vellow-zreen rice q 
weathered brown-and-gray-thatche ofs of 
the houses, and the white- or pink-blossomed 
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¢ unwelleg 


trees, with a backwround of a 
plomeria plantation the hill 
a color harmony marred only hy the bucolic 
eller 

There were on every hand 
ligious feeling in the rural areas, enti 
from the popular pilgrimag th 

ines or temples ef Ise (at 
Vorii, the gate: 


y-aside 
1 fumes 
amada}, 
a Shinto 


and cranny of the 

count of mcun- 
tains, and of cou town of any sixe, 
Hung wer specially woven 


aw ropes, with pieces 


ric aper folded 
inte ziggay patterns. 

Small wooden shtines were found in saw- 
mills, quarries, and other plac of emple 


ment. Twigs of sataéi (an eve hush), 
dishes of food. or cups of » » wine) 
were often seen emall shrine 

Roys and girls ‘own Japs as well, 


1 th 


newer 
to pay hon 


prise 


© shrit 
After re 


withe topping 
noying his hat, and 
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With Candy and Gum, Sentiment! Yanks React to Sight of Children Carrying 


shoulder 
carrying. Men an 


One childish telek, quickly tes 
Yank 
Wory little girls shouluer dolls in. imitation of older 


together and arms hanging down al 
ch Jap would bow stifil slowly 
from the hips before continuing 

We were told that this was done in rever- 
ence for Emperor Hirohito, despite the fact 
that in answer to General MacArthur's direc- 
tive to separate the ernment from Shin 
toism, the Emperor bad issued an Imperial 
Reseript declaring himself divested of bis 
divinity and ordering bis people nut te revere 
him as a deity. 


Horses for Spirins ta Ride 


Th one small town in northern Honshu we 
notived stone statues of horses before a Shinto 
shrine. A number of them wore woven straw 
shoes over their upraised feet 
We were told that these he pli 
there for the divine spirits to ride in their lei- 
sure hours. In the wintertime such straw 
shoes keep the horses from slipping and falling 
on the icy roads, 


women toa old to do anything etse 


Bates 


aister andl atreteli aut both pleading hands to a 
¢ grandchildren, 


{powes SI and £17) 


Some poor men in the community, unable 
to contribute money to the shtine, had woven 
these straw shoes and placed them on the stone 
Atatlies every winter. Me far as is known, none 
of the divine spirits bas been injured while 
riding the: horses in win since this 
devoted worshiper has been keeping the ani- 
mals so well shod. 

Many of the larger shrines had forest groves, 
most frequently of planted sugi (page 303). 10 
supply timber for construction and repair of 
shrine buildings. Upon visiting one shrine 
forest, the priest invited us to see the shrine 
itself. Many gold and lacquer iter: 
Jously done, had heen dotted to t 
pious worshipers 
p priest and his woman helper served us 
tei in beautiful china cups, dried prersimtuons, 
and rousted peanuts. This priest's flock must 
have been well-to- 

We were told that some shrines helped sup- 
port themselves by udmission fees frotiw ath- 
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Tetic matches, such as swe (wrestling) exhi- 
bitions. Financial support from the Govern- 
ment was ordeted stopped, to help separate 
the State from Shintoism. 

We later =1w an exhibition at the Yasukuni 
shrine in Tokyo where a silk-brocaded priest 
fefereed the bouts, 

The bulbous 200- or 300-paune wrestlers go 
through # tedious ceremony of alternately 
squatting on their haunches, rising to streteh 
one hamlike Jeg, then the other, bowing, svat- 
tering salt on the floor of the-ring (to purify 
the arena), and squatting and bowing again, 
Finally the refereeing priest brings them. to- 
gether. 

‘They grasp each other about the showlders 
and try to shove each other out of the ring. 
The one whose foot first touches the outside 
edge is the loser, 

With so little excitement provided by such 
contests, it seemed ta me to be a waste of good 
food to fatten up these mastodons for such 
exhibitions, 


Three Wise Men on Teacups 


At every opportunity our Japanese guides 
woild point cut to us evidences of Christian 
missionary activity. 

Tp one conference room was a wall dieecra= 
tion of the Three Wise Men and the Star of 
Bethlehem, hung conspicuously so to be seen 
by the Americin officers. At one place we 
were served tea in cups decorated with the 
same motif, 

‘The guides also pointed out to us young 
women wearing crucifixes, presumably former 
students at a mission school. These various 
evidences of Christinnity were to be seen more 
in the towns of medium size than in the very 
small villages or on the farms, 

Wherever we traveled, we were impressed 
by the large quuntities of los, charcoal, and 
(uel wood awaiting transportation. ‘Many rail 
road platforms were loaded with such mate- 
rin), That these products were badly needed 
was proved clearly in the little town of Tosu 
in northern Kyushu, where a train of bexears 
filled with bundled fuel wood had just acriverd, 

Almost half the town, mostly women, were 
at the depot with all manner of carts and 
wagans to help unload the wood and take it 
to the ration station (page 511), In view of 
the shortage of charcoal, the rationing offichuls 
were substituting fuel wood wt the tate of jive 
bundles per family per month in lieu of one 
bale of charcoal. 

In a number of small towns where war in- 
dustries had been bombed so thoroughly that 
adjacent residential areas had also been hit, 
considerable rebuilding was beginning to luke 


‘The National Geographic Magazine 


lace. Most of the reconstruction was with 
lumber produced by local sawmills from logs 
hauled from neighboring mountains by wagons 
or charcoal-hurning- trucks. 

‘There wis more progress visible In such 
towns od Vlages than in those less fortu- 
nate Jocalities which had to depend on lumber 
or logs being shipped in by rail. This was 
esperially true of the larger cities, where not 
only was the damage more extensive but the 
transportation problem was also. more acute. 

*Gummu" and “Chocolettr” in Demand 

The sound of an approaching American ve- 
‘hicle, especially the “jeep-u," even on rainy 
days, would bring the runny-nosed, bright- 
eyed ‘children out of the closely packed in- 
painted houses along the village streets, They, 
would wave and shout “Hallow-gomlaby,” or 
“Gammu,” of “Chocolettu.” We had to drive 
carefully over the rough dirt streets to avoid 
injuring them. 

Tn the more-remete sections little girls on 
their way to or from school would stop and 
how to the passing vehicle. We found out that 
during the war all school children had been 
taught to show proper respect to Japanese 
military persennel. 

The chubby-cheeked rital school children 
were a strong contrast to the less colorful and 
less chubby city-<chool pupils in Tokyo and 
Osuka, 

Whenevera jeep stopped, crowds of children 
would quickly gather in hopes of ing a 
caramel or lemon drop from the Gls, The 
soldiers seemed to be especially partial to the 
youngsters who were cartying baby brothers 
or sisters on their backs, and it did not take 
the children long to catch on to this. As x 
result, the older ones would quickly pick up a 
smaller child, and they would beth holdout 
their hands far a plrce ol candy or gum. 

Mothers with children on their backs, 
though shy at first, soon overcame their shy- 
ness, in respanse to the contagious grin of the 
big Americans who learned to say “Kani- 
three” (good day), and smilingly allowed 
their babirs to have the sweets. 

Soldiers attached to Military Government 
or tactical units in the small towns made 
friends easily with the children, Some little 
Japanese boys diving for abalone along the 
rocky shore of the Pacific proudly displayed 
their catch, diving masks, and knives to the 
American soldiers whe were interested, i 
hopes of getting “‘cigarettos,"* 

Tt was a common sight to ste a GI teaching 
the children American words for ordinary 
objects at hand, and the children in turn would 
repeat the Japanese words for the sume objects 


Buckw 


f Ameri. 
ide ny 


as they chew 
cam gum pr 


the teacher, The 
mothers seemed to ap. 
preciate this friendli- 
ness, but the fathers 


or menfolk ¢ 


ein enn 
faces 


inary [oop 
Japan seemed to be 
learning that the GT 
far from being the bar- 
baric monster they hact 
been taught to expect 
was a friendly gentle 
man 

Local shopkeepers in 
the villages were usu- 
ally glad to weleome 
Americans, mot only for 
the obvious reason of 
LE a fitable bust 
ness, hut also became 
they had learned to ex- 


without looting or 
rough treaime! 
One instanc 


lustrate the kind of 
Occupation our men 
were Garry cut 

On a narrew road 
near the edge of a small 
town in southern Hon- 
shu a | to 


bridge blocked ly a 
tired horse trving 10 
mnload of 
The 
a 


pull » wag 
used lumber, 
dee had sag 
hewhat and 
was a & or &-inch rise 
Lo the toad proper 
The front wheels of the wagon Were resting 
wtainst this rise, und the Jap driver was push- 
He OC wheel while the horse strained 
to budge the toad 
= the jeep ec 


1 the bridge fin 


toa stop, the ranged Ju 
removed his hat, bowed low, and helpless 
ed, Lam ry." The Gls hacked 
yout of the way and the four of them 
Two of them each pushed on i 
hile the others pushed from the rear 
Jap urged the horse to strain once moire, 
he wawon mov ip the rise anid off the bric 
to clear the 1 


The Gls 


i 
gave the 


mune 


retie 


ods Japan During American 


Gets o Rubdown 
Father 


apy and bot 


climbed back into their jeep as the iriver 
bowed many ‘times, repeating, "Thank you 
thank you, thank you 


American Health Program [mpresses 
the Japanese: 


The Japs cannot help but be favorably im- 
pressed by such treatment, and by the con: 
scientious and effective job our men are doing 

The work on health and sanitation, such 
ws DOT dusting, ingeulations. and purifying 
ter supplies is al 1 bo nak 
é ith should be long remembered, 
even if such measures are chiefly a protection 
for our Occupat rome! 

Another amuazi to the 


brow 


panese is 
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Joes much to countes- 
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Uheir hearts 
led: a few 


nger-tip Weaver Files Her Nails Like Saw T: 


or Gripping Silk Threads, 
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the volcano were bare of trees except for 
recent plantings on the lower slopes. 

Fumes and yases of eruptions several hun- 
red 4 ago had killed all the vegetation, 
and now only coarse grass grows on the slopes. 
The Juponese Army had used these grassy 
slopes for maneuvers ancl training. 

We drove over winding cinder roads, past 
a U.S. Marine radio and meteorology station, 
to a Shinte shrine and a Jap weather and vol- 
cano laboratury at the enc of the road, about 
a mile from the crater’s edge 

Clouds of steam were boiling up from the 
top of the steep, cindery slope. Since the wind 
was blowing from us to the crater, we were 
spared the discomfort of inhating the sul- 
phurous fumes, 

We made many detows to avoid soft- 

bottomed gullies varying from 2 to 20 feet in 
depth. 
Finally we stood of the edge of the crater 
and looked down into bailing cluuds af vapor 
rolling owt of the tremendous gaping hole amd 
pouring from myriad small openings in the 
inside wall. 

The combination of overcast shy, dark, 
cindery cone, gray clouds of steam, anil strong 
sulphur odor was climaxed by the sight of a 
solitary figure of a man in-a dark kimono, 

He was silhouetted aguinat the sky on the 

ite edge of the crater, now visible, now 
it 
in 


ed out by clouds of steam, and now visible 


in, 

We learnei’l that he was the priest who 

tended the shrine at the foot of Aso. Any 
wavering worshiper could be given a ready 
glimpse of the Inferno in the priest's hack- 
yard, 
“ Kirishima is a long ridge with a pointed 
conical peak at its casterm end. On this 
smoking peak, according to Jipanese belief, 
the grandson of Amiterasu, the sun goddess, 
descended from heaven, 

From this august grandson was descended 
the first Japanese Emperor, immu Teno; 
hence the reference to the Emperor as the 
Son of Heaven, 


Remnants of War and Typhoon 

The steep eastern shore of southern Kytshu 
along the Pacific Qoean presents many fine 
views af fishing villages in little bays and of 
vertically dipping rock outcrops instead of 
sandy beach in places. 

Tn this area, as well a8 on most of Kyushu, 
can be seen excavations in the hillsides and 
especially along road embankments, These 
were dug during the war fer gun emplace- 
ments, for road blocks, and for shelters and 
storage places, 
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Also in this region were many lar 
evidences of damage from the 1945 typhoon, 
The heavy rain caused a number of lanckelides, 
and in many places the washed-out roads were 
fo being repaired. The strong winds had 
blown down many stands of pine and sugi 
timber and had destroyed a sizable portion of 

season's rice crop. 

The much-indented shore of the Inland Sea 
and fis many small tree-covered islands are 
beautiful 10 see, The group of islands in the 
Pacifie off Matsushima (Pine Islands) is a 
national beauty spot, 

These islands are smill_ bits of sandstone 
crawned with the typically Japanese, gro- 
teaquely shaper! red pine and black pine, 
Pinus densijtora and. Pinus thunbergit, 


Among the "Japanese Alps” 


Central Japan, along the Kiso Valley, source 
of much hydmwelectric power, and west to the 
Sea of Japan has many rugged ridges; the 
so-called) Japanese Alps, which retiin their 
snow fate into the summer. Ontake and 
Komaga Take, at about 10,000 feet, domi- 
nate the scenery of the famous Kisy Imperial 
Forest. 

Aside from the mountains, yoleannes; 
coustal villages, and ocean islands, some of 
the most scenic aspects of the country are the 
people themselves at their work, the fishermen 
In their small boats, the loggers and charcoal 
burners back in the hills, and the farmers on 
the terraced hillside patches or muddy valley 
floor paddy fields. 

The development of a tourist trade which 
would take Americans and other Allied na- 
tiunals into backwoods Japan could serve sev- 
eral useful purposes. 

The scenic beauty would provide reat en- 
jovment to the tourists; the money spent 
world give the Japanese badly needed foreign 
exchange to permit thems to buy aur prodd- 
ucts; and exposing the people to foreign preace- 
ful ideas and customs would help promote 
international understanding. 

Such understanding would undoubtedly com- 
tribute to the realization of the newly drafted 
Japanese Constitution's renouncement of war 
a an instrument of international relutions.* 


* For full list of articles on Japun and the Japanese 
Empire in THe Groomiriie. sce "Cumulative Index 
tw the National Geographic Magazine," 1899-146, 
especially the following: “Japan and the Pacific,” hy 
Joseph ©. Grew, April, 1942; “ace of Japan,” by W. 
Robert Moore, December, 1045; “Hehind the Mask 
of Modern Japan," November, 1945, and “Unknown 
Japan,” August, 1942, both by Willand Price, "Gror- 
raphy of Japan,” by Walter Westen, July, 121; and 
“Japan, Child of the World's Old Aye,” by William 
Elfiot Griffis, March, $933, 


First Atomic Bomb Rides at 30,000 Feet in Davy'y Dream, o 8-29 


iat F 


Five Minutes Old, 25,000 Feet High, the Cloud Begins to Lose Shape 


VII 


Foam Falls in Purple 
Stuluctites Bigger 


ler of Joint Tw 
sal 


arfare 
i teal 
wrought to a turn 
onary 
July 


nortr 


The Flying 


By Joseru 


Lirutenwnt Colonel, Signal Cy 


‘Telegraph 


F. Spears 


‘rp: Reserve, 


 Aewey 


With Mustrations from Official U.S, drmy Signal Corps Photographs 


N THIS DAY of such developments as 

[ue contact with the moan and radio 
guidance of rockets and airplanes, it my 

surprise many to learn of the high place still 
held by one of the oldest farms of military 
communicition—the homing pigeon. These 
silent messengers played their part in many 
campsigns of World War TL. 

One such bird was Jungle Joe, x four- 
month-old pigeon dropped in a purachute 
container with on American airborne patrol 
far beyond the Japanese lines in Burma, In 
the jump the midio operator was Tost, and 
the unit was thus deprived of radio contact 
with headquarters 

Jungle Joe spent seven days in a small 
bamboo container while the patrol collected 
valuable informution on Japanese positions 
and troop movements. Then he was liberated 
with an trgent and secret message, Flying 
225 miles through hawk-infested country and 
aver lofty mountains, he delivered the fate- 
ful bit of paper which led to captire of a 
jarge section of Burma by Allied troops 
(pago 334), 

At another time, an Allied unit operating 
on the border of Burma and Siam was 
attucked by overwhelming Japanese forces. 
All midia cofes were destroyed to prevent 
capture, and the Ajlied commander in the 
area lost contact with the retreating unit, 

A Mitchell bomber was dispatched with 
Burma Queen, 0 five-month-old blue-checked 
hen, ane! she was suckesefully parachuted to 
the open arms of the trops below. Released 
with a messuge at 6 a.m., the bird trayeled 
320 miles across the Burma tmotmtai 
ing at her Joft at 3 p.m. the same day (p. 

Burma Queen proved a credit to the 
Corps by accomplishing her mission despite 
the fact that che had hal only 11 weeks of 
training atic! was released £20 miles off the 
course she hod been trained 10 thy. 


GI Joe Saved » Thousand Lives 


Another pigeon, GI Joe, is officially cred- 
ited with saving a thousand Allied soldiers’ 
lives in Tialy. 

The British 56th Infantry Division had 
requested alr support to ail in breaking the 
German defense line at the heavily fortified 
village of Colyi Vecchia on the morning of 
October 18, 1943. As Allied planes were 


about to take off on a mission that would! 
have bombed the town off the map, GI Joe 
arrived with a message stiuting that the vil- 
luge had been captured by a British infantry 
brigade. The attack was canceled jet in time. 

The time on the message reyealed that GI 
Joe had covered the 20-odd miles in as many 
minutes. Now in retirement st Fort Mon- 
mouth, New Jersey, he recently was taken to 
Englund to receive the Dickin Medal frem the 
Lord Mavor of London. He was the first non- 
British bird ot animal to-win the award, equal, 
te o Vittoria Cross for humans, 

On Guadalcanal a signalman received a 
message from an officer, folded it, tucked it 
into a pore capsule, fastened the capsule 
to the leg of one Blackie Halligan, homing 
pigeon, Army of the United States, and te- 
leased hitm inte « fusillade of Japanese fire, 

Fragments of steel tore into the pigeon and 
knocked him down into the tortuous thorn and 
serub land. “The message failed to arrive on 
time; it should have taken twenty minutes. 
But five hours liter, maimed und bloody, 
split down the middle, Blackie reached his 
trailer loft, still bearing his message. 

Tn French Moroceo a bluc-checked pigeon 
named Lady Astor flew 90 miles to deliver 
an important tactical message, When she 
dropped exhuusted into a Signal Corp= loft 
she had been shot twice through the crop and 
onet through the wing. 

News by “Pigeontram™ 

Members of the armed forces were not the 
only ones to recognize these winged couriers, 
War correspondents frequently used the birds 
when they Jacked other means of commuin- 
cation. 

During the war, articles in daily newspapers 
sometimes bore the statement in the dateline, 
“via pigeon.” Behind this terse notation was 
often a story as gripping as the news that was 

mted. 


printed. 

Tn North Africa; David Brown, war cor- 
respondent of the British news agency, Reu- 
ters, Sent the following pigeongram: 

ITALIANS STARTED IEVACDATION OF 

GAFSA ONLY HALF HOUR POST FORMAL 

SDERWAY TEN O'CLOCK MOV- 

i] AMERICANS: 

‘T ONLY 

STANCE ABOUT 

ELEVEN O'CLOCK. SIGNED BROWN, REU. 
TERS CORRESPONDENT. 
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tivate Jungle Joe Reporting, Sir™ 


When only four months old, this sturdy bird way d 
a. “Released, he flow 225 aniles aver » 
was nesponsible fay open 


with an airborne patrol hehind the Ja 


secrel miss in a manner which ever yet turned to th 
cannot be disclosed. Wherever the Army, the telegraph" has been deliverin 
Navy, the © Guard, or the Marines go, The use of pigeons to ca 


, old as Solomon and the a 
probably learned the art of traini 
m the Pe The names 
Fried back. to their 


1 may go a 
70-Mil 


the war the Army Pigeon 


an-hour Speeds 


trained homers, of which 36,000 were ne with homing in- 
sent aly for active duty. 
Great advane made in training the tire 
birds, Speeds and «lista chieved by  fmmense prices were 
homers used in our military services have they are come to this pass, that they can 


Now flig of $00 miles reckon up their pedi ep and race.’ 
70 miles an Documentary evidence of the use of the 
mmon homing pigeon in war dat m43 B. c. when 
among. the better-trained Army pi Brutus was besieged in Mutins (Modena) by 
During World War I, the pigeoneer was Mark Antony, and the o ls Hirtius ane 
happy to hay cent of his birds retum Pansa, with Octw me to ratse the 
to their he Today the pigeoneer siege. The consuls communicated with Bri 
ed if he ¢ 
returns of more than 8 perc 
sent out ove which re- 


set. 
needs 
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a day and 
hour under ul 
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Burma Queen Flew 320 Miles Through Burmese Mountains in Nine Hours 


pine, a blunhocked hon, bout word of the plight of am Allied ubit hard-pressed hy 
mt border area (ymee S11), Hoth sexes make good ¢ou Fem mere woinh 
anc mules 14 06 47, with 9 larger head, Bill, logs, and feet, broader shoulders; an er 


Thix feathered 
Jape in the Burma Sia 
13 te Bi tian 


Pigeons, which few over the 
besieger 


aphed were enlarged and 


Papers thus pl 
z lantern, 


An uc in +2 
a ? N Pie . 
Raghdael First Military Pigeon Lofts 
Pigeons were re tt Saraces of the homing f 


doring the Crusades, and when King Louis 1X 
of France invaded Egypt in 1249. his arrival many became one 
at Darmietta reported by pigeon to the lish military pigeon 
Sultan at Cain eons Were introduc 
At the siege of Haarlem In 1373, William of Army in 1878 whe 1 
Oninge sent homing pigeons to encourage the — purchas ne from a Philadelphia fancier 
defenders, Gne fell into the hands of the for Col. Nelson A, Miles, commanding the 
Spaniards, who thenceforward tried to kill Sth Iniantry Regiment in the Dakot How- 
y bird flying near their eump. over, inexperience 
During the months of the § were almost insur 
ian War of 18 Indian country of the West, Later experi 
! a 1 million private messages ments at Key West, Florida, and alone the 
were curried into the city by the winged Mexican border were only 
couriers, Many pigeons were sent outby bal- = Up until World Wa 
loon. By use of microphe r pigeon service exi Hour Ar 
bird could carry films bearing the equivalent of pigeons hud been left to individual com- 
of 40,000 mi ex. Letters and even news nuinders, In July, 1917, Gen. John J. Per- 


ermational note; and 
the first. nations to 
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into the United 
al Officer 


eye 
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hibition at the Smith- 
sonian Institution, 
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guished Service (Cross 
and the French Croix 
de Guerre 
normal life 


The er, Pigeon 
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amous bird 
As 


German 
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nf 1918. 


fanciers stumped 
The Kai 


mess 


the al of the 
Imp He lives apart 
i little white loft with 
I Helle. His home is equipped 
with an electric beater 
During World War H, a num of Ge 
man Acmy birds were captured and are 1 
joned at Fort Monmouth. But it 
1 1 The Kuiser has become 
inated. 9 the American w 
he will have nothing to do 
prisoners of wart 
Some month: : Rais very 
ill, and it v id 


live, Army 


Dr, Alexander Wet- 
more, Secremry of the 
Smithsonian Institu- 
tion, to have the bird 
mounted when he 
passed away. But the 
expert treatment of one 
of the Army's hest 
avian pathologists 
brought him through, 
aml toduy he is alive 
and healthy to celebrate 
his thirtieth birthday. 


Homing Ate 
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In recent years 
ably no other Arn 
the world has devoted 
as much effi md cure 
to the training of hom- 
ing pigeons as has our 
own, Similar work i 


vb 


which attained consid- 
erable success in experi- 
ments with homing 
Pigeons as lone 
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Be 
ofp 


a Two crates 

Hoth Jungle 
and mwsdntains 
ahd War H, were dropped 


vf vital importunce. satisfactory condition. Thave found it usually 
y ior wise to avoid white or very Nght-colored 
, pigeons, since they are more readily. seen 
shreeding aimed by birds of jyrew A full-grown cock bind 
ance and speed in should weigh from 14 (o 17 ounces, and a hen 


cn 


ul hom’ geon should have a shart, A , 4 
sturdy figure, a broad breast, and light, nacre ee ee ee 
hind parts, When viewod from abov A cock seeking a mate crows, struts. spreads 
outline approximates an equilateral triangle, his tail, and otherwise shows off be he 
The ke qould be relatively rt, the wings hen he has selected. the hen accep a 
well muscled as her mate, 2 marital kiss ensues. The cock 
Color Is of little importance, but rich shales opens his beak, and nm places her beak 


sranding out eistinet mz 
indication that the bire 


d 


{bright are a good in fis, thus sealing their union 
is healthy in Tnstead of letting Nature take its course, 
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Young Homers “Pig ole" Themselves in a Mobile Army Loft 


Each remembers the location of ite nest, and plzcuneers say ihe birds fly beter if not changed to unother 
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Even Though Their Loft Moves Every Day, They 51 
mobile operations af World War I], Army trimer rele 
wut fe 
They do nat iy 
(aye $43) 


required foie the highly 
rhoon withewt thet 
y and night iv 


most pigeon breeders select mates for their 
birds, thereby blending the most desinmble 
character © of their tock. Pi 
monogamous.and once mated will us 
paired for life. 

Breeders generally allow their pigeons to 
raise no more thun three “rounds” a year 
‘he time varies with climate, but we usually 
mated our birds in February, March, and 
April. After mating, nest bowls of earthenware 
ot piteséed wood pulp are placed in each ec 
partment, with tobacco stems and other nest 
ing muterials such as wood shavings near by 


Parents Haye Schedule as “Sitters” 


form a setting. “The first t laid in 
afternoon of the enth to the tenth 
after nesting has startod; the secundl about 
44 howrs later, Danget of one youngster being 
much larger and @ the other is avoided 
when the parents do not cover the first egy 


"Tw 
the 


I Find Their Way Home 


sad) 
ng. Such fights famifiariee them with the vicinity 
far, At first the trailer loft is moved only about 


until the second i= laid. ‘Phen houh may hateh 


within an hour of each other (paye 541). The 
incubation period is from 17 to 15 day 
Both parents take turns = am the © 


hen sits from about 4 i 
| 10 the next morning 
the remainder of the day. 
feed their youngsters b 
nce known as pig 
hen the young are fy 
they are vaccinated is 
common disease of these birds. ‘This 
by plucking five or six feathers 
reast. and brushing the vaccine 
follicles, 

All pigeons except thos specifically reserved 
for brevting purposes undergy training from 
the time they are 28 days old until they are 
of no further vale os message corriers. Tn 
the process some are weeded out, for regardless 
of how good the parent stock is, a proportion 


bird 
ts 
tution of the 


one 
is done 
n the 
into the 
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Housing Conditions Grow Crowded as Youmisters Ear Almost The 


Sqnabs double their weight in the first 48 hows 
curdlike substance from the crop of both parer 


purviits’ crops, Feathers appear a 
are the mule, often hatehed almost sinmiltancouly 
Crowder, Missouri, are §-dar-old homing pigcons 


of the progeny is found unsuitable for mes 
ger service, 

The matvelone ability to return home from 
long distances is an inherited gift of Nature 
Bat to develop it to highest pitch and make 
it of maximum wee to mien, constant training 
is: necessary, 

Before the youngsters tan fly they are ab 
Towed actess to the settling cage or aviary to 
ucquaint themselyes with the surrounding ter- 
At the age of they are released 
for short filuhts in the vicinity of their loft. 

As.soan as these young birds are sufficiently 
strong on the wing, they are placed in a bask 
and Laken to progressively more distant points 
until they are able to fly 100 miles. The 
points of releave should be in the same general 
direction from which the birds are expected 
to fly in Tine of duty. 

E. ime the birds approach their loft their 
them to lund anc enter as 
le, This is done by giving 
a stle and rattling o tin can containing 
feed, As soon-as the bird enters the loft he is 
rewarded with bis favorite rain 

When the tr ters is started 
it must, he continued yeather permit- 


ne 


ning of 


Weight Each Day 


For two or three days they eat only pigeon's milk, « 
bot s0un this-saft fond is mixed 
he sixth or seventh day 
(page 539) 


h-gruin, uleo 
placing fine, yellow, hairtike dose. 
These squaby with their mother at Camp 


ting. The pigeoneer niust take full advantage 
of faverable weather, since exha 
burking bad weathec retards the development 
and impairs the courage of the growing young- 
ster. 

We normally divide the training of homers 
into two categories—short-distance and lon) 
distance flying, Young lirds, or yearlings, 
trained to fly up to 100 miles, Execeptic 
promising youngsters, however, are some’ 
flown to a distance af S00 miles in their first 
r, 
As the bird grows older, 
more strenuous until he is able to fly up to 
1,000 miles, Pigeons kept in good condition 
can usually make long-distance fights until 
they are five to seven years old_ 


Mobile Wa 


With the outhreak of World War IT, how- 
ever, it was found that training pigeons 
“home” to a permanent stationary loft wi 
not enough, Tactles and techniques of fight- 
ing had been drastically changed, In this new 
warfare major emphasis was placed om rapid 
mobilit 

To. keep pace with 


he training becom 


, Put Pigeons on Wheels 


t-moving modern wai 


grit 
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Lest Radio Betray Their Position, Paratronps Use the Flying Telegraph 


None the worse for their parachute ride ta 
Is made in two sizes, for four or elght birds 
we started developing mobile lofts, and by 


early 1942 we had devised a 50-pigeon tru 
that could be pulled by a jeep (pages 535, 


This was a revolutionary fea in the trch- 
nique of tratning birds. Pigeons actually had 
become tourists, and their home was wherever 
the trailer and jeep might be parked 
job now was to train them to return 
that was frequently on the move, 
pigeons mee to the occasion. 

Under the system we developed, mobile 
training starts as soon as the bird lea its 
nest. The pigeonrer spends much time in the 
loft, feeding and watering the youngsters, to 
make them as tame as possible. 

As soon as the birds are able to try. their 
wings they are released in late afternoon with- 
owt their customary feeding. Since they. are 
hungry and dark ls approaching, the birds do 
hot wander far, but they get a good chince 
to observe the surrounding territary. 

During this training perfod the mobile Init 
is never allowed to remain in the same location 
more than cone day, but in the early phases it 
is moved only short distances—ahout a mile 
As the pigeons become stronger on the wing, 
these mor ¢ increased up to five miles and 


th, homing pigeons t 
Junding of paratroopers in training af Lawson Field, Georgia Callapsibte, cylinder-type parac 
with é.foul or 


off with me=sgrs reporting. the 
eve equipment 


oot chute, 


care is taken not to move to the same location 
twice. 

This method of training gives « commander 
pigeon communication on short notice. A 
mobile Joft is moved to the new location and 
on the first evenime the birds are placed in 
askets and released from short distances. 
By the end of the fifth day the pigeoneer can 
give his commander communications from 
points 50 to 100 miles away 

Time ancl again, through the wntiring efforts 
ignal Corps men, these birds have been 
trained to home longer distances to new 
locations in as little as seven or eight day 
after ‘urrival. 


Night Flight 


Pigeons have even been trained to carry 
messages at night, Patience and persistence 
succeeded in inducing them to reve i 
living habits and sleep by day and fly after 
la 


Another achievement of specialized training 
was the development of two-way pigeons for 
back-and-forth tights, This was accomplisher! 
by allowing pigeons to feed ot one point and 
obtain water and sleep at another. 

In our training—at Teast officially 


we did 
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A. Pigeon Drinks Like a Horse 


ater must be kept in the loft 
a good drink and also like 
sarticulacly 


s most bird: 
wak and tilting 
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Many a Homer Fell under 
in F. 


Two Americun ce atisplay a hawk th: 


Predat 
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The solitic are unl 
solution and even 

hot, The method i: 
night, At 


it 


unny 
€ i 


eed 


daintily, it thrusts 
ie water and takes Jong, deey 
a horse. 


juentls dein nm must 

provide a depth of an inch and to two 
ches of water at all times, 

[have heard of pige swooping down over 


ver or lake while in ii 


ht and scooping up 


water in thelr beaks, after the manner ¢ 
swalh but this is unusual 

Overfeeding is a frequent errar of the novic 
and may result in spoiling a ged pigeon 
Too much food makes the birds listless an 


sluguish. 


During training, pigeons should be fed only 


+ ieotunt with, 
da 


= when 


twice daily—lightly: fr 
the morn and me 

abundantly after their 
retuim in the evening 


If more than one train- 
ins fight niche 
day, birds should 
Fewarde fter each 
fight with a few yrains 


of their choice feed 
Vhe pigeon's digt con- 
sists Of leguminous 
, cereal grain 
green foids, ond grit 


Birds of Prey Often 

\ttmck Homers 

The principal bir 
of prey that atta 
pls are 
hawks, eagles 
kites, thee 


k 
falcons 

and 
falcon 
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he pigeon has one of 
most terrible 
trong, and 
Generally 
the pigeon can escape 
by use of its speed and 
siveness, hut f 
quently one of our 


ene 


evi 


arrived at the Inft torn 
and bleeding from such 
an aerial attac 


In areas heavily in 
with predators 
Pigeon Serv- 


a sedium-fluorid age 54 r 

by aktted roometrils beled T have the 
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Losses from hawks generally occur when 
pigeons are in training. The older and better 
trained the pigeons are, the fews there 
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un dive or take other evasive action ¢ 


in eae of 


on Moat frequently 
dhout homing pigeons is, “Why do they alw 


come home?" 


The Telegraph 549 
Most birds, some 
muumnimals, and sem 
iosevts have an une 
plained ability. to find 
ir way to distant 
ints. Man has long 


d by the mye 
which 
nil 


Pigcons Have 
Returned Thouyands 
of Miles 
ms RPPear in 
have a memory that 
would pot the prov 
bial elephant to = 
Pigeon faneic 
quently sell fine 
ing stock 


rttuirn to their home 
loft. Th ie NUTT 
ous records of birds 
fter eight. or 


of mi 


sometimes over at 


the 
aokehu: 
tune of he 
allowed 1 Jeay 


A pige 
Elmont 
New ¥ 
his fin 


cas, Ver 


ain from Cara~ fields, radio waves, and mar 


veral month his bird which has stoned the test 
¥ zation, 


and returned 3,00( 
z Ishened. 


Radio Waves Had No Effeer 


kable f onm 
made by a he 
, to its home 


EET CLE 
hen rele: 

, | conducted s 
nine what effect h 
had ot pigeons 
= done at Fort Men- 
the Army 
conceivable experiment 


he 
mouth 


rvice, 


her electrical conser 
ing conducted within 


550 The National Geographic Magazine 


emand Bath Water 


knows 
qT 


ons. 


cli 


training fh 


a radio Lear 


a few hundred yards of the pigeon lofts. Lat 
Though I maintained a loft and mayed into thi 
igeons in the inmnectio i i difficulty in sending and receivin: 


radin 


tive radin s nals. 
once did we ence ‘The Niystery Gf Hominy 
Linining progran 
hand, I had one experience Some investigators feel that the answer to 
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its training. 
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Most interesting to me was the training of 
pigeons for use over large bodies of water— 
ship to shore, shore to ship, and islind to 
island. Normally, a pigeon will not fly yolun- 
warily seross large expanses of water, and 
many a pigeon fancior has lost a ruce because 
his birds followed the shore line of a lake or 
‘bay instead of taking the shortest distance 
across it, 

But early in 1942 this new type of training 
war begun asa result of a need for pigeons 
for amphibious operations, Subsequently T 
worked off the ast coast, near Annapolis, 
Maryland, and alse off Florida in the Gulf 
of Mexico, 


A Natural Fear of Water 


T found that it was not necessary to de much 
training for ship-to-shore communication. 
Since the bird had a natural fear of water, 
when he was released from the ship he made 
& beeline for home. These birds flew almost 
a true course to their home loft, regardless of 
the distance they were released at sea. 

The pigeons had heen placed in erates far 
below the decks before we sailed, anid usimlly 
when they were releases! the ship was-out of 
aight of and. Tir one case they were released 
during a fox, but their time of arrival was not 
affected, Theit average speed over water was 
greater than that over land. 

Much harder was the task of training 
pigeons for flying from shore to ship, To 
gain suceess it was necessary to take yuunit 
birds before they could fy and place them in 
a loft on board ship. 

Each day these seagoing piveons were al- 
lowed to sit in their observation case atop 
their loft to view their ship and the water 
about them. Never in their training career 
were they allowed to fly over land. They 
were strictly amphibious birds, 


Imitating Gulls Almost Proved Fatal 


Doring this entire training period only one 
bird was lost. He perched atop a smokestack 
and was suffocated by the fumes, We almnst 
lost another when he jolned a flock of gulls 
and attempted to land on the water the way 
they did, 

With the coming of peace, the Army sold 
its surplus pigeons to private fanciers, and 
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many are now being used! in the sport of 
pigeon. racing. 

Th the United States, as well as other coun 
tries, this sport has many deyotees. Nowhere 
is i more popular than in Belxium, where 
nearly every village has its société colombo- 
phile, or pigeon club, There in 1818 the first 
long-distance pigeon race of over 100 miles 
was held. In 1820 the birds were raced from 
Paris to Liége, and three years later the first 
cress-Channel race, from London to Belgium, 
took place, 

Belgium's annual Concours National, a race 
of about 300 miles from Toulouse, France, 
to Brussels, was inaugurated in. 1881, amd 
im the same year the first regular rapes in 
Great Britain were held. from Exeter, Plym- 
outh, and Penzance to London, “The speed 
attained at that time was about 1,250 -yards 
per minute and was soon to be isser] 
One of the winners in subsequent races of the 
London Columbarian Society attained 1,436 
yards per minute, 

Each loft is equipped with a trap which 
permits the bird to enter but mot to leave. 
In races, specially designed clocks record the. 
‘time the pigeon “traps.” 


A Pigeon That Walked Home 


Same enthusiastic fanciers will tell you thar 
their birds will come home even if they have 
to walk—and there ate authentic cases of 
pigeons actually walking home. Clarence dirk. 

Clarence’s home loft was at Fort Meade, 
Maryland. One day, on a routine training 
flight, he and several other pigeons were re 
leased at Odenton, Marylaed, a short distance 
away. At sunset the birds were safely home 
—all but Clarence; he was AAW.O,L. for rea- 
sons then unknown, 

The next day one of the soldiers was walk- 
ing down the road in the dicection of Odenton 
when he sighted Clarence—walking home! 
Somehow he had fallen into a pool of oil and 
his feathers were so plastered that fying was 
impossible. Being a dutiful pigeon, Clarence 
took his bearings and started “picking ‘em 
up and laying ‘em down" in the manner of 
the infantry soldier, strutting steadily along 
a road toward Fort Meade and his home 
lott. 

A homer if T ever saw one! 
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on corresponding maps, and describe areas cov 


ered. # Inthe ten pockets of the 71{ x 104yanch 
MAP FILE can be put 20 folded paper mays, 
or 10 folded paper maps with indexes. 


LM, Washingtes , D.C 
seni me items [uillested below 


Haw Many Copies Desired 


Tupper 
‘Mapa 


@ Siesdond sire maps 
fome on either paper ar 
linen, *Lodemes are avait 
abte for Maym suarked 
with axterinke* Al}. iteiw 
Ate sent postage propali 


‘Lines 
Maye 
cre 


Attica 
iretle Heghdna 


fA W Hemiaphervs 
Earope & Mu Siterranesn* a 


‘Theater of War in Burope 
‘Atria 4. Western Ania 
Germaay A Aunroaches* 
lin & Burm 
Indian Ocean 


nan & Koren in dataii® 

Mex, Cen Am, & WoL 

§ North: America® 

} Re A Sa. Heniesheree® 
Pucitie A Hay af Bengal 


The Work’ 
USSR, (tues! 
tthited Statee—1H0" 
United States— 140" 
Nocthesst United Statea® 
Northwest United Stvtes 
Southesat United 5 


i 


ce, Paper wae we Jada 


leo. 


copies of Map Files a2.aa ut pa po 


stuloge feaiittance of § 
‘WRITE NAME AND ADDRE: 


parable ia U.S, firme 
SSIN MARGIN RELOW) + 


FIND OUT WHY THE 


DEAF 


CALL IT A MIRACLE 
ot 


THIS ONE 


Ca: 


sa of bid wyle hearing aide 


DEPARTMENT ¢f CONSERVATION ‘You'd call this new Beltone Mono-Pac 
208 Stato (ffice Udy Nashville, Tennessee Hearing Aid a miracle, too, 
x been wearing a clums: 

= tery pack strapped 
WORLD'S Greatest Roller Skates Prey wires 

y CHICAGe ‘ound the 

#f- a vy 3 ge SCOUT a single-uni 

BLYINGvctier states 

@ al ol Tr thaw ba 


can hide it 


lectronic Beltone. 
wing aid—eo small y 
your ha land 


ent you bless tt 

Thos few of the reasons why 
more pe re wearing Beltones than 
all other one-wnit hearing aids combined. 


GET FREE BOOK ABOUT HEARING PROBLEMS 
and aboot the 


CHICAGO ROLLER SKATE Co. 


World's Grantest Baller Ehules fur ever 45 yerrs 
4 


408 W. Lake St. Chicage 2a, Ml, 


Fe HARON, 
— Pas Male 


COLLEGES FOR WOMEN 


CHRISTIAN COLLEGE #: ii ie 


errant | 

Lewin, Bee 
ue Doesign, Hh 
rhe 


'D, Cataeabis, Mo. 


LINDENWOOD COLLEGE } 
sh 


at Denia Caliegrn. ri 


Vorstinnal comesio ‘Seesetaflad. evens 


esa. Mewes, Luis. Sorts, ily 
Preetsost, Ga 27, St. Miscourt 


ur Aut, HLA. 
~) arial, bear 


tol ay lly tees Amwwanaas, Eoat 
Bax E Serantan, Pa. 


‘Oyenat the bs 
Sin hal i 
‘Eanplasst en Hira | 

eo 


COE COLLEGE 


Te: 
Tcedielon cpls be 
te Wegiverats Box 287, 


rent, 


BROWN LEDGE {ii}! 


tEplatl's foephenmpn**_ Cuchi fer 
cine reiki ul eat 

i ifort) Almetinend 

mare tte rawr, 


Liven 
wren 


Nowe 


boxts doo 


Mr. nd Mra. Retert Owais 


reece Bak IAG, Vasaalhors, Moles 


ges "ects need | 


Avmdln-Bga Male apwct Het re, 4p ou 
Datecc Men es, Siporta, deeintive 
Baa ad a Ue Aas 


MErrnte bir, 


‘air 
ecu dt fel iver Beier 
eo parseticeh, po 

SSilwe 40 Lake Sirgrw Winp, Corhio, bm 


SAINT MARY'S HALL me 
Eris(orat, Areredited college prep end grverat | 
‘raised Mpncieas aouioninareaiel oat 


eS ee ee al 


(Qh (Mews Lake Fempectinen, 


FENIMORE "stil fay iin a urs 


th eum. ng ew een be 
ied, momar deals, een, Bop, sateal 
Sve 


Mire C. bf Mares: 
Bt.,M.¥-0.GM.5- 1808, 


SOUTHERN oe INARY 


Me | Hateahleee Ea 


HALF MOON 


a 
Auanhip, 290 East ZOU 
gti : 


ASHLEY HALL Score 


prepara 
usta in timate ef eta 
Ren 


}/ WALNUT HILL [ureter 


eral emures, Bue 
seliiestie tratetinw, Mueles mpd (Caamtry 2fW 
ease 17 aS fem, Ale 
skiing Fused Li, Mentor. Davies, Prim 
cipal, 20 MigsHamd Saree, Matick, Men, 


ing bier note 
sod festiat 


WARRENTON COUNTRY ia® 


paaee 
Hiemoved, 403 Ghurien Laite, Wynnmeued, Pa: 


a as 
Sirgr Seine pra eos ete eee eet 

CHAPEL HILL SCHOOL S35, CO-ED SCHOOLS LEN-A-PE [stssoriin pai 

Clogs Prema Comet Gort Beye. and rua eee ceateay Jes 


= JUNIOR COLLEGE 
Liemtiat wets art wets) peufessiunal courmes. Hoon 


arate ents 
Garner, 


‘ArcitepiTaD Cs 


EDGEWOOD PARK ine 


Frat 
ter! 
he 
Ef Bam esorses te dy wel 
cpa age 


DEAN ACADEMY | 


general encesee Moi, drasanten, mpoce’. als 
Sechio Rre. Heene(ien atfmenpisern) Cunepie lite 
Dlewot Tear Bion Maw ork 
Cita We A 


aon sTUDY 
CALVERT “SCHOOL-AT-HOME” | = 


Kindergurien through @th grade Souml 
achooling for your child wherever gui 


"llive. No teaching experince required. 
Transfer th other svbosls, often wlth 
+|aitvanced vtanding. Daily texans, tesske 
unrplies provided, Valuable aivivpry 


sefvice. Statt Waly thine Send for Catalng.| 


CALVERT SCHOOL 


TUSCANY OAD, BALTIMORE 40, mo. 
cAMPS 


ed cate Madina, sul 


velerning, erat la, 
or Dated E. Kah 
Pane 


mts eran 
‘gubstin item, wuld 
‘orn ae eal rating wet, rece 


yx uteri 
Shuitherined, Baw 800, Opwnts Shen 
wen, Allrertuss tur 


cAMP PAGWA 


Xoungipartam 
a. fer Trea 


fineue 


PERRY-MANSFIELD CAMPS: 


Seeampiiay Sima, Celtrrata, Wankicts mass} 


ft 
ehhh seliml. Besevrartal, | 
une ein i ne 
ert wmurta, sible. 
thiye stem. Menke Win. 8. Gated, MA 
Tox 4.4, Park Statine, Waymeshars.Wa. 


GREENBRIER COLLEGE 


Ht 


Vou wire 
Tem sear 
pies starr fam 


Serta Masia ieee 
Faeries Mace heegrast duewihary. Firemen We 
‘Thompaon Pres. Dept. MS, Luwlainrg, Ww. 


ADIRONDACK WOODCRAFT 


ra Wee, 7:17, Adivehasn. Cm 
Ee Beniled north md Ura, 
Tioean tripe Kose 
tent fre. Hoot tan Wim. 
Dien Haw 227°, Favattaviti, Me. 


ADMIRAL BILLARD ACADEMY 


Finn 120 serene ttn 


gram. neo [Eh 
Baines delineate 
rutin, 


GRIER SCHOOL fj SU 
ret (alr 


eve fer ts Ta 
Fatin. Wintot and rer sgtarbe, Aa 
ives. Aromdlede Mw X or, W 


‘Phos, €. Grker, Bir, lex 43, S2rnringhum. Pa. 


hills 
Wit Novy eatimn, welfare, ‘Cutters, | 

vind pcgrama walls, 
sx Ay Tenam Hiver, Mk, 


ms | = 


CAMP ST. JOHN'S nee 


 recyuntionn! samp fir boyfa #18 wits 
ee 


br military. trainin I 
ma. mre Fe 


ipewh aqiiijeont, muders saritatan, jmve mil 
ill etcklny bbipeteen. oped Prxineel Were As 
Leaks ation. 


rraciromie wire tlre 
Gent trom sexily, # weeka. Cishudeg. 


te ke W134 Bonaven Mall, Bulatietl Wis, 


KINGSWOOD—CRANERO OK 


See rela aa, Se 
{Saeed We, vel wi Wc 


ADVENTURE ite fomeeter 


Rowen 
1180, 1 Woet dtd St” here York URE Ye 


BOSTON UNI SARGENT 


inset Jt JUNIOR COLLEGE 


oer, Arse Home 


et Pevae 


Free" ta 
erwin, De 
yas 


Be 
F 


ARROWHEAD : owt Team erry | 


ie th Has. ear 


Serie. Wares. 
fh 


[Beers Bir. RFD, Lowen, Del. 


cel Ron 


SUSQUEHANNA 82 =" 


vA, Yn. Buh pose Toe 


it hgezetacneh 
nermerte filed te 
reel develope 
Feotrork thy, Hew Miler, 


ition thy 


Geagraphic—It identifies you" 


VOCATIONAL 


en STITUTE 
eral ore Pin usta 


BOYS’ SCHOOLS 


ADMIRAL FARRAGUT 


Accaichrren, Preven 


COLUMBIA MILITARY 


~ FISHBURNE MILITARY Sco 


REENBRIER 


NIL Tay SfaiON Ans SupeMER exe 
sth Gear fe 


KEMPE oweot 


HGH SEFIGOL A 2UMIOM COLLIE 


at NEW YORK THE SCHOOL 
MILITARY OF DISTINCTION 


| ACADEMY 


NORTHWESTERN MILITARY 


HAVAL ACAI 


ani feeen to 
woehe 


PEEKSKILL ackpeny 


PENNA, MILITARY PREP ST. JOHN'S MILITARY « =i TODD SCHOOL Lies CAMP 


|saint LEO eee PREP ALLEY FORGE 


MILITARY ACADEMY 


SHATTUCK SCHOOL ih ng WENTWORTH H er Acamemy 


STAUNTON esse 


f Disdnsuished tor suralten aea- 
‘end athletic 


‘ss Dept 
Unit. Sopaats Junier 
School, Eaty aoreliment des 
she, Calon, Sanedetreden 
Box 0-4, Stranton, Virie 


TENNESSEE MILITARY | 
INSTITUTE jiu , a emesa irra Pe Ns 
sal peer md i 


reaieal ee 


RECOMMENDATION FOR MEMBERSHIP 


In THE 


NATIONAL GEOGRAPHIC SOCIETY 


* The Membersitip Dues, Which Are for the Calendar Year, Include 
Subscription to the National Geographic Magazine 


Trance 

Bowld be 

ational: Gc 
cy 


To the Secretary, National Geographic Society, 
Sixteonth and M Streets Nertiwest, Washington 6, D, C.: 


J nominate 


Occupation es 
(Thin infernsation le tmportact for the roeendel 


Address__ 


for membership in The Society. 


aay Name anit Audross of Noosinating Matec 


in Massachusetts 


+++ You'll land at Plymouth 


Hant Pigtim band 
tand 


Minutemen. 


ride with Revere 


RCE 


echo rings 


ted a war at 


ENLARGED MAPS 


Made available os.a se 


e roar of Old 


guns, the rattle of 


the shrill cry of 


fo members by the 


If America's 
Notional Geographic Society, Highly legible 
sec it 
d printed in ten colors, they are ideal for wall re 
splay in Schools, Ubrarles, Offices, Homes, come alive in Mussachusetts, 
© so much of it was 


BIBLE LANDS—64';" x 44," 

UNITED STATES—67" x 43 
THE WORLD —67" x 4314" 

NO. & SO. HEMISPHERES —67” x 35° 


ae 


Ck 


MASSACHUSETTS 


the COMPLETE 
Vacation Land! 


BELL TELEPHONE SYSTEM 


To us—to all of us—the Philippines are 
more thim a port of call, More than a 
group of 7,059 islanda anchored to the 
ovean floor north of Borneo and east of 
Siam. Their flag is new, their govern: 
ment free, their future their own, They 


2 are close now, and coniing closer. 


Mion abewd for the 


ORIENT 


the world’s supreme eravel experience 


AMERICAN PRESIDENT LINES 


